The Edwards Air Force Base
Installation Restoration
Program

An Investment




The Edwards Air Force Base
Installation Restoration Program

An Investment Report

April 2000

=

~
% $

7 N
Off’hﬁmm&%‘@




PREFACE

Over the last decade the \EadsAir Force Base
(AFB), California, Installgion Restogtion Program
(IRP) has adjusted to marchanges to the
Congessional- and Omatment of Deénse (DoD)-
estdlished pogram pemisesgoals,and objecties.
In addition to chandng Restoation Piogram
expectdions, the cvil sewice poject mangers, Base
senior leadeship,concened commnity, Restosetion
Advisory Boad (RAB) membes, and suppdr
contractos contirually chang over time Questions
about Restagtion Piogram stetegies, objectves,and
procedues ae frequenty asled ty people o ae
new to the Base and thntelopeValley.

The MangementAction Plan (MAP),
Environmental Mangement Restation Division
(EMR) Business Plarand Compehensie Remedial
Investigation/Feasibility Stug¢ (RI/FS) Mangement
Plan pesent impdant facts dout the EdvardsAFB
IRP and hw its perbrmance is meased However,
these plans are not pepared to adress in simple
languaye the most quenty asled questionstmout
how the Base is beindeaned up or to psent a
coheent osewiew of the stategies used in the
manaement of the IRAt is hoped thiathis
Investment Rport will augment and complement the
other plans ¥ providing those intersted in estogtion
with a compendium ofwver 87 stategies and
techniques usedybthe EMR & EdwardsAFB,
California. The pesenttion of ead stiategy,
technique or experience is intentionajl brief. It has
been pepared to povide the eader with a quic
overview of how the stategy is gplied when the
strategy was frst tied, and the benéb the pogram
gained fom using it.

The Investment Rpott is presented in eight
chapters. Chater 1 pesents EdardsAFB’s
philosoply and @proadc to the IRP and Clpger 2
provides an gerview of its formal dearup stategy.
Chapter 3 desdbes EdvardsAFB'’s twenty-four
programmdic investments. Chaters 4,5, 6,and 7
present Edards’ moden, bold, and \ery successful
approadies to ivestigation, informaion mangement,
risk reduction,and commnity involvement. Chater 8
highlights the gkct of the EdardsAFB IRP on the
econony of theAntelopeValley.

Although the Base is gar to ty neav methods of
investigation and estostion, it is also @er viglant
tha its eforts ae cost dfective and will lead to maer
efficient plogram mangement and sitelasure. We
cite xamples of hor the stetegies hae been dective
and hae been a wise use of Restiwn Piogram
resouces.

Thete is no single bestay to investigpte a
hazadous vaste siteto comnunicae its isk to the
pubic and the egulaory agenciesor to most cost-
effectively clean it up.The stetegies and teleniques
that have been successful BdwardsAFB have been
those thahave the supparof the egulaory agencies,
RAB membes, and the gneal pubic. The ley to the
success of eacstiategy and tebinique has been open
and honest comumicdion, trust,and teamwrk. No
action is takn until EdvardsAFB and the egulatory
agencies ag cowinced thait can be accomplished
sakly, tha it is a easonble action lilely to adieve
the poposed objectes,and thathe action is wrth
the investment of the time anésouces.
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EXECUTIVE SUMMARY

The gral of the Installdon Restoation Piogram (IRP)
is to piotect human health and theveonment ly
finding and educing isk. The Ppject Mangement
goals ae to educe isk to the point of secung site
closures as quikly as possile and with the wisest use
of and highestatum on pogram esouces.The
Edwards AFB IRP is achieving its ervironmental
and project management goals As of December
1999,EdwardsAFB has tosed 265 sites and d#es
46% of its ludget to contiming and ne/ removal
actions thadrive tavard site ¢dosure. It is estiméed
that the EdvardsAFB IRP hassaved or avoided
costs totalling $83.3 million How did EdvardsAFB
adieve these milestones?

EdwardsAFB’s stategies ae thd a thoough
undestanding of CERCLA leads to slear
undestanding; undetanding coupled with honest,
open commnicaion huilds trust and teamuark; and
teamwork leads diectly to progress.We use these
strategies within a famevork for problem solving and
a commitment to makwise use of oursouces.

This Investment Rport briefly descibes EMRS
program and ouB7 initiatives innovations,and
strategies, which ae huilt on ansvering these
Restogtion questions:

“What is the best ay to goproach a Restagtion
Program?” Programmatically. Programmdic
decisions and documents tltan be pplied to doens
of sites pg for themseles may times wer. Chapter
3 descibes ourtwenty-four programmatic
decisions documentsand inn@ations, which we
estimde have saed or @oided costs 0$71 million.

“What are the best posdibdways to irvestigate soil
and goundvater?” We bein with well-thought-
through Daa Quality Objecties (DQOs). DQOs can
male or beak a pogram. Chater 4 &plains tha our
investigation methodshier archy” uses ne and old
techniquescredively gpplied within a famavork of
problem solving Innovative irvestiggtion methods,
like davnhole videohave saved us $1.95 million.

“What are the most é&ctive ways to mange daa
to male the déa yield the maxinm inbrmation and
the highestetum?” Chater 5 desdbes the éw,
well-designed dabases and the egtive tedniques
we use to gt the most out of our ta

“What are the most é&ctive ways to educe isk?”
We hare tested ne technologies with gea success.
Other tetiniques come &m a thoough undestanding
of CERCLA, for example Long-Temrm Monitoling is
an undeiused tehnique br manaing risk. Chapter 6
descibes moe tediniques and ou$10.1 million in
savings.

“What are the best posdibways to leg our
citizens inbrmed and imolved?” We depend on our
Comnunity Involvement pogram to inbrm us of our
comnmunities’concens. Our Restation Advisory
Boad is an iwvaluale asset to our pgram and has
helped usave $287,000We shae tust and
coopeestion with our RAB and our RPM&Ve shav
our comnunities and our RAB he much we depend
on them with our irdrmation shang and taining
programs desdbed in Chater 7.

Chapter 8 desdbes the dict of the EdiardsAFB
IRP on our local econoyn



CHAPTER 1

INTRODUCTION TO EDWARDS AIR FORCE
BASE AND ITS INSTALLATION
RESTORATION PROGRAM

Edwards Air Force Base (AFB) was originaly
established in 1933 as Muroc Army Air Field and now
occupies 470 sguare miles of high desert plains and
mountains in the Mojave Desert. Edwards AFB isthe
home of the Air Force Flight Test Center (AFFTC),
the Air Force Research Laboratory (AFRL), the
National Aeronautics and Space Administration
(NASA), and many other tenant organizations. The
Base is primarily involved in aircraft research,
development, and testing. More information on
Edwards AFB can be found on the Internet.

Edwards AFB was
placed on the National
Over 460 Sites and Priorities List (NPL) in
Areas of Concern 1990. As of December
(AOCs) have been 1999, over 460 Sites and

Aresas of Concern
(AOCs) have been
identified on the Base.
Risks posed from all
SitessAOCs are managed under the Comprehensive
Environmental Response, Compensation, and Liability
Act (CERCLA) and are managed to completion in
accordance with the Federal Facility Agreement
(FFA). CERCLA requirements for Edwards AFB are

identified on the Base.

AFFTC Mission Statement

The Air Force Flight Test Center (AFFTC) is charged with supporting the
Air Force Materiel Command (AFMC) mission by conducting and sup-
porting research, development, test and evaluation of both manned
and unmanned aerospace vehicles. This mission involves not only all
aspects of testing of aerospace vehicles, but includes the flight eval-
uation and recovery of research vehicles, development testing of
aerodynamic decelerators, and the operation of the United States Air
Force Test Pilot School. To support this testing, the AFFTC operates
and manages the Edwards Flight Test Range. The Center operates a
fleet of test bed aircraft for early development and check out of new
avionics, and Advanced Range Instrumentation Aircraft (ARIA) world-
wide in support of a variety of space and missile tests. The Center
supports and participates in test and evaluation programs for the Air
Force, other Department of Defense activities, other government
agencies, as well as for contractors and foreign governments.

implemented through four Remedial Project Managers
(RPMs), representing the United States Environmental
Protection Agency (USEPA), the California
Environmental Protection Agency—Department of
Toxic Substances Control (DTSC), the California
Regional Water Quality Control Board (RWQCB)—
Lahontan Region, and the United States Air Force. In
addition, the Kern County Environmental Health
Services Department (KCEHSD) serves as the local
enforcement agency for many of our Applicable or

 — e

North @
Base

£ NASA Facility @ Rogers

................

i Main Base ® 27, .
[ South@ :
b Rbsamond Base |

Rosamond  Buckhorn

_
[e]
(7]
>
>
«Q
s |

—
B
o

Lancaster

San Bernardino Co.

AFRL Mission Statement

Lok o)
The Air Force Research Laboratory—Propulsion
Directorate is the development center for all
Air Force rocket and missile propulsion tech-
nologies including propellants, combustion,

characterization of exhaust plumes, and
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systems and engines.
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miles), the large number of sites (469 SitesAOCs),

5‘ ﬁ}ﬁen Flight Research Center o the extreme temperatures, the large on-base residential
e population, and the many flight test, rocket engine,
| oe— : and rocket fuel research missions.
Mission Statemen To manage this large program efficiently, Edwards

AFB RPMs and EMR have organized the Base into
Conduct aeronautical flight research for discovery, technology ten Operable Units (OUs). The OUs are primarily
development, and technology transfer for U.S. Aeronautics and arranged geographically where common sources,
Space Preeminenc. similar pathways, and receptors exist. Chapter 2

Mission Elements presents a complete description of the negotiated

» Conduct aeronautical flight research in support of global civil cleanup strategies adopted by the Edwards AFB RPMs
aviation, revolutionary technology leaps and, access to space for these OUs,

*  Support development and operations of the Space Shuttle and EMR manages 469 Sites/AOCs. As of December
future access-to-space vehicles 1999, we have closed 265 sites under No Further

*  Conduct airborne science mission and flight operations Investigation (NFI) or No Further Remedial Action

« Develop piloted and uninhabited aircrat testbeds for Planned (NFRAP). Of the remaining 204 Sites’AOCs,
research and science missions 36 sites are in active cleanup or are awaiting the

Record of Decision (ROD), oneis adready in Long-
Term Monitoring (LTM), 159 are under investigation,

Relevant and Appropriate Requirements (ARARS). and the remaining eight sites have not been assigned.
The Air Force's Ingtallation Restoration Program We publish an updated status in our widely-distributed
(IRP), through the Environmental Restoration Monthly Status Report (MSR).
Division (EMR), manages the CERCLA program. We will issue our Draft ROD on 6 July 2004.
EMR's goal is to reduce the risk to human health Removal actions will continue through the year 2014
with afew sitesremaining in LTM after that date.

and the environment posed by contamination and
releases at hazardous waste sites. Several This report contains brief descriptions of 87
characteristics of Edwards AFB make % of our initiatives and innovations that

its IRP unique among Air Force have been the keys to our success.
bases. These characteristics We estimate that the Lessons

are the large size of the Environmental Learned described here
Restoration have saved or
Base (470 square Division _
avoided costs
SEPA :—Ir :';ll Pratection Agency R California Emvvirenmental Protecion Agency a
United States Edw_ards Air For(_:e Base California
Environmental Installation Restoration Program Environmental
Protection Remedial Project Managers Protection Agency
Agency Department of Toxic

Substances Control

= .z:|

a

. . . Calif ia Regi 1 Wat
Figure 1-2. Edwards Air Force Base Installation Quality Control Board -

Restoration Program Remedial Project Managers Lahontan Region
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PURPOSE OF THE DOCUMENT

Over time Congessional

I programs,priorities,
technolagies, requirements,
budgets,decision makrs,
and commnity concens
change. Moreover, the
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Figure 1-3. Edwards Air Force Base Operable Unit Number and
Description

of $83.3 million. Our stetegies and inititives ae
descibed in theseltgpters:

Chapter 2:EdwardsAFB’s Stg-wise Cleanp
Strategy
Chepter 3:Twenty-Four Pogrammadic Investments
Chapter 4:Innovative Irvestigation Techniques
Chepter 5:Turning Daa into Inbrmation
Chepter 6:Clearup and Risk Reduction Methods
Chapter 7:Community Involvement Initidives
Chepter 8:Advantayes to the Local Econom

The federl and stee RPMs and the otheedeal,
stae, and local egulaory representéives who oversee
our eforts ae pleased
with the abievements
and pogress of the
EdwardsAFB IRP. The

EMR’s goal is to
reduce the risk of

contamination to Restoation Advisory
human health and Board (RAB)
the environment representaves ae

' sdisfied thd

comnunity concens
have been incqrorated
in the pioritization of IRP irvestigetions and selection
of IRP dearup tednolagies.

EdwardsAFB IRP is a ery
_________ 1 large piogram with a lot of
activity going on all the
time. Questions laout
Restogtion Piogram
strategies, objectves,and
methods a frequenty
5 asled by people vho ae
new to the Base and to the
AntelopeValley.
The Mangement
Action Plan (MAP) the EMR Business Plaand the
Compehensie Remedial Ivestigtion/Feasibility
Study (RI/FS) Mangement Plan msent impaant
facts &dout the Edvards
AFB IRP and hw its
performance is meased

SCALE IN MILES

The Investment

But these plans ere never Report describes
intended to adress in a the methods used
simple way the most

frequenty asled questions by Edwa(ds i t.O
about hav the Base is beini accompllsh our site
cleaned upor to pesent a cleanups.

coheent oreview of the

strategies used to dve the

IRP. The pupose of this document is to simnd
concisey ansver the fequenty asled questions,
among themiHow do you accomplish these
clearups? Hav did you ¢et this far? Hav will you ¢
forward from hee?”We pepared this document tallf
in the Banks and povide the est of the stor not
covered by the MAP and the EMR Business Plan.

EDWARDS AFB’S STRATEGIES AND APPROACH

Without a stategy and famevork tha drive tavard
problem solving Restostion Piograms can become
lengtty routines of dta collection reporting, and
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debating, without much progress. Oer the long lié of
a restoetion program, everything changes—the
priorities, requirments pudgets,technolagies, and
ageng/ peisonnel. Some sitegies and pproades
will hold up well over time and will gve a high etum
on investmentwhile some pproadies von't hold up
as well.

The RPMs and the local conumity regard the
EdwardsAFB IRP as a successfulggram. Edvards
AFB’s stategies and pproac have generted this
success. BdardsAFB’s stategies ae thd a thoough
undestanding of CERCLA authity leads to shad
undestanding undestanding coupled with openness
and honestydstes team hilding, and team bilding
leads diectly to progress. Heg ae the stategies and
problem-solving methods thdase been cenad to our
progress aEdwardsAFB.

1.We understand our authority. A detailed and
accusete undestanding of CERCLA and its
authoity is the conerstone of the BdardsAFB

IRP. We undestand completglall of our

authoities as lead geng/. We undestand the limits

on our authdty and use all the peer and tools

vested in being the leadieng. When ve sy we
will do somethingwe knav
we have the authaty and

Understanding resouces to actuajl do it
CERCLA and our and bllow through.
authority as lead Furthemore, the Fedeal
agency is 2 Facility Agreement. (FK)

allows for changes in the
cornerstone of the

schedule and mcedues with
the concurence of all bur
signaories. It is though the
interpretaion of these
provisions tha EMR can ind the fexibility that
leads to posgram adiances and pgress.

Because the Base RPM and the EMBj&ut
Managers (PMs) hae a thoough and accate
undestanding of their authity as the leadgengy,
the PMs can be open arelaxed when listening to
other peoples concens and sugestions. PMs ar
open to ading ideas and téniques thathey are
not required to usebut which they will gladly try

if the tednique looks lile it will work or looks lilke
it deseves to be tested

Edwards AFB IRP

14

2.We demonstate honesty
and openness; a psmise
made aout how we will
do business is a ppmise
kept. We openy ask br
advice and counselVe
listen to the gpeliences of
othess, including the
RPMs,membes of the
RAB, emplg/ees residents
and the commnity, and we
promise coopedtion and a pdicipatory climate.
We genearlly accgt and will tiy a tecnique tha
an RPM vants tested if the tboique stsfies
EMR’s overall investiggtion stiategy; namey, tha
the dda allead/ suppot the actionpr Daa Quality
Objectives (DQOs) can beegerted and the
technique can be pesfmed saély. With regulaory
agencieswe shaov a willingness to alle open
paticipation, and we use the best oftvat everyone
has to dfer. Sugyestions a& seiously consideed
and adopted herever feasilte. If we cant follow
through on an actionye immedigely call a
meeting or telecorfence andxplain why we
cant, and sugest something @ can do.

We show a willing-
ness to allow open
participation with
regulatory agencies
and use the best of
what everyone has
to offer.

3.We demonstate our belief in team huilding.
Everyone vho discusses his or her ideas and
concens with us becomes a team memiefull
paticipant in the tearup. We won't allow lines to
be dawn between“them” and“us”

Our piomise of teamwrk can be gpressed gry
simply. We inform everyone openl, honesty, and
often. Exeryone will be told viha we ae doing
Everyone can wtch wha we're doing either
directly or through
presentions & RAB
meetings. Egryone can
comment on our &brts
and mak sugestions.
We will pubish our
results,everyones
commentsand our ngt
steps tha result fom the discussions.

We inform everyone
openly, honestly,
and often.

Open and honest conumicaions hae
tremendousl beneited the tust and teamark
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shavn to us ly our RPMs and otheegulaory
agencies.Team hiilding indudes actre
patticipation with the egulaory agencies\We
undestand thawe nust Pllow regulaions

propetty and liild consensus among the RPMs and

other egulatory agencies bout the actiities we
undetake. We ae ultimaely responsile for the
sak restoation of EdvardsAFB’s hazadous vaste
sites and w openy and actiely seek adice and
counsel.

The intenal EMR team andir Force teamwrk
are impotant too.We rely heavily on coporate
teamwork and coporate memoy to male us moe
efficient and moe efective.

4.We use funds wisel Wise use of funds is a
requirement to eceving moe funds.Therefore, we
will spend mong to test tehnolagies or
innovations where we can easonhly predict thee

will be a ietum on the
investmentThe wle

We spend moneyt0 4 EdwardsAFB is

test technologies or ~ “Just becauseau can
innovations that try a thing doesn’
will accomplish our ~ Mean wu should

T Funds will be inested
objectives.

in technologies and
equipment after
consideing the total
lif egycle cost of avnership and the liglihood tha
the tetinology will be & least patially effective.

And it is not just IRPesouces thawe ae
protective of; we ae piotective of otherAir Force
resouces as wll. EdvardsAFB is a lage and
complex base containing aitiple tenants
performing a \aiiety of functions 24 howsrper dg
The enironmental estogtion actvities represent
one small aspect; @ver, our actions can
significantly affect otherAir Force and tenant
actiities and esouces. Close codindion of our
efforts with othes saes &eryone time and morye

5.We are biased tavards risk reduction, not
further study. We investigate Sites andOCs and
detemine if further investiggtion is waranted
Well-planned DQOs enseithd we collect theight
data in the ight amountsdr the ight reason. Our
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smat DQOs mean our
investigations contude
very quidkly, and we hae
the iight daa to malk a
risk reduction decision.

We reduce risk
quickly using
streamlined CERCLA
processes, includ-
ing Interim Removal
Actions.

We act quigly to remove
the souce of contami
naion. Then goundvater
models and other tools t
us whetre tisk remains.
Using the seamlined CERCLA pcesswe piess
ahead to kgin risk reduction We hare seen a lge
retum on our ivestments in Erigeeing
Evaluaion/CostAnalyses (EE/CAs) and Intien
Removal Actions (IRAs),as well as inTreaability
Studies using v innovative, or emeging
technolagies.

6.We use tehnology smartly. We ae ery familiar

with the whole gamut of presumptve remedies,
off-the-shelf methodsnnovative tetqiniquesand
equipment and picedues beingitld tested ér the
first time We ae not hesitanttzout joining
different te@iniques
together to sole a site-
specifc problem. If it
doesnt appear to verk,
we'll take it goatt, add
new techniques,and
reengneer it to mak it
work.

We join different
techniques together
to solve a site-
specific problem.

We do not stik initiative or cedivity in
technolagy applicaions. EdvardsAFB is a fight
TEST basgand ve tale thd mission sapusly in
the IRP as wll. EdvardsAFB’s contamingon will
not leare Air Force popety or ham othes. We
invite and encowge othes to pactice andefine
their dearup tedinologies on our sites.

7.We work invisibly. EMR opegtes the IRP in suc

a manner thisthe site customer isegenlly

unavare thd the irvestigation and tearup
processes aroccuring. Done popety, the entie
investigation and tearup piogram is planned with
the full avareness and cona@nce of the customer
and eecuted so as to bevisible to the customer
and the customes’missionWhen done ll, the
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IRP cuins the espect
and suppdrof the
customerEMR'’s
customes hare been
head to sy “We ae
cleaning up ourwn
badkyard with EMR’s
help?”

Since 1990these
strategies and fameavork
for problem solving hae yielded doens of
breakthpughs and adgnces in imestigation and sk
reduction. Chpters 3 though 8 desdbe 87 of our
adhievementsjnnovations,and initigives.The

Our framework for
problem solving
has yielded dozens
of advances in
investigation and
risk reduction.

1-6

desciption of eat initiative is intentionalf brief. It
has been gpared to povide the eader with a quic
overview of how the tetinique is aplied when it was
initially tried, the benefs the pogram gained fom
using it,and hav the tebiniques hee been a wise use
of Restoation resouces.

When funds a tight,as the are nav, every
decision is mae citical and theefore hader to mak.
We sav, eaty in our pogram,tha we would hae to
find new initiatives and beakthoughs in oder to
succeedThe bendf of our goproad is tha Edwards
AFB has aleads made most of the hadecisions.
EdwardsAFB exemplifies the gpression: T he point
of the IRP is not to stgrbut to finish”



CHAPTER 2

EDWARDS AFB’s SIMPLE, STEP-WISE
CLEANUP STRATEGY

The gal of the EdvardsAFB IRP is to potect human
health and the efronment.The Base is accomplish
ing this gpal thiough the éllowing interrelated st@s
which constitute the Basdearup stetegy. There is
more than one sétegy being used to accomplish the
clearup goal; individual site and opeble unit specit
strategies ae discussed in the MagementAction
Plan.This thgpter desdbes the werall base earup
strategy:

1.Locdae and stop all disamges.

2.Find all locdions where hazadous vaste or

1. Locate and stop all discharges.

hazadous méerials
were rleased

3.Detemine the elaive
risk ead release
causes in ater, soil,
and air

4.Close of access to a
contamindon.

EMR locates and
assists Base users
with completing
actions on all
hazardous waste
SOurces.

5.Investigate and mange all release sites until tige

pose noisk.

6.Reduce sk with Inteim Remaal Action (IRA).

7.Prepare a singlebase-wide Recdrof Decision

(ROD).

8.Implement ROD-approved actions.

2. Find all locations where hazardous waste or
hazardous materials were released.

3. Determine the relative risk each release causes in

water, soil, and air.

4. Close off access to all contamination.

8. Implement ROD-approved actions. i

figure 2-1. Fdwards Air Force Base Overall Cleanup Strategy

2-1
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The st@s in moe detail ae:

1. Locate and stop all didrarges of hazadous
materials and vastes into the erironment.
Tedhnically this st@ is not patr of the IRP However,
clearup systems ardesigned to && contamingéon of
known concentations and agal extent. Models
developed to pedict the behdor of contamingion
assume thiahere ae no contiming souces. It is
foolish to design and constit a ¢earup systemdr
an aquiér or wlume of soil thacontirues to be
contaminged For this eason the IRP conties to
locate and cause to be cected all hazalous méerial
and vaste sowes.

2. ldentify and document all locéons where
hazamdous maerials and vastes hae been eleased
into the ervironment.This st was frst completed
with the contusion of the Expanded Sae
Investigation/RCRA Facility Assessment (ESI/R.
Additional Sites/Cs hae been aded to the
program though achival reseatch eforts, through
remote sensing of thamge, and though inteviews
with past emplgees.The initial Peliminary
Assessment/Site InspectiorA(BI) effort has been
completed and no ftlrer FA/SI funding is being
requestedHowever, if previously unknavn release
sites ae identifed thiough inbrmation geneeted by
the @ove on-@ing eforts, they will be adled to the
IRP and pioritized for further investiggtion.

3. Detemmine the elative risk ead release has on the
surface vater, groundwater, soil, and air. The eldive
risk calculdion consides:

» The geagraphic locdion;

 Toxicity of the maernal released;
* Its mobility in the soilair, and goundvater;

e The potential impact theelease mahave on
drinking water souces,on accidental contact to
visitors, dependentsand base empjees; and

* Impacts to base irdistucture and bildings.

The eldive 1isk also considarthe potential impact
the elease mahave on the plantsnimals,and
unique néural resouces of the Base
4. Prevent access to contamitian. Institutional
contols ae used Wer direct or inagtertent access to
released hazdous méerials or wastes is possié.
Institutional contols indude land use constints,

2-2

contol over digging and
surface access$encing

_ : Areas having the
signs,electionic

suwveillance worker g_reateSt rgla’uve
educdion, and risk are given
monitoiing of the higher priority

contamingion. Initial
actions takn to pevent
access to the
contamindion are not
consideed to be theifal
clearup remed, but ae
an IRA talen to educe human healtisks by limiting
human contact with the contamiizan.

5. Investigate and mange all hazadous vaste
release sites until thepose noisk to human health
and the erironment.There ae hundeds of
Sites/AOCs on the Basd=ad one will be
investiggted monitored, and manged in accadance
with the FRA until it poses noisk to human health or
the ewironment. Inbrmaion aout eab sites
contamindon and histoy is documented in indidual
site summay reports. The Base usesweral methods
to mange hazadous vaste elease sites. Eaanethod
is descibed in moe detail in thedllowing
subsections.

a. No Futther Investigation (NFI) With Unrestiicted
Land UseWhen the Base is cadent tha the etent
of contaminéon is knavn and the conceration and
toxicity of the elease is bele action levels,an NFI
repott is prepared This document msents the da
suppoting the contusion tha no futther investiggtion,
institutional contols, or dearup is equired d this
site The Base allws unesticted land use on the site
Because neither the Base nor teguiaory agencies
can detare the site to belased until it is intuded in
a final ROD, the NFI is used to obtain concence
tha, as of the di of the NFlthe site contained no
contaminéion eove an action kel and unesticted
use vas potective of human health and the
ervironment.

All signatories to the NFI undstand thaary of
the Pbllowing can dange: the action leels,the
undestanding of the tdcity of the contaminantsnd
the te@iniques ér investigating and taracteizing the
contaminéion. Any of these banges could equire the

for investigation
and cleanup if
warranted.



Base to eexamine the NFI decision and podsib
require restictions to the land uséurther
investigation of the contamirntéon, and possily the
installation of a dearup system as a condition of the
ROD.

b. No Futther Investigation (NFI) With Resticted
Land UseThere ae conditions were the Base ma
prepare an NFI knwing tha contaminéion exists
above an action keel. This can occur Wwen the rtent
of contamin#on is knavn, and the concerdtion or
toxicity of the elease islaove action lgels tut does
not pose an acutésk to human health or the
ervironment if it were accidentajl contactedAn NFI
might also be mpared if the contamint&éon was
absent fom the soil ot bove an action kel in the
groundvater.

The NFI is pepared if the Base is comfent tha it
can use institutional coms to mange the isk by
preventing contact with the contamti@n. This
document pesents the da suppating the contusion
tha no fuither irvestigation or dearup is lequired a
this site as long a®sticted land use can betaeved
The Base allos resticted land uses on the site and
denies access to the
contaminged soil and/or
groundvater without a
written workplan tha
assues potection of
human health and the

There are conditions
where the Base may
prepare an NF|

knowmg th?_jt ervironment. Because
contamination neither the Base nor the
exists above an regulaory agencies can
action level. dedare the site to belased

until it is induded in aihal

ROD, the NFI is used to
obtain concuence thg as of the di of the NFlthe
site contained some contamiion éove an action
level and esticted use \as potectve of human
health and the @ronment.

All signatories to the NFI undstand thaary of
the fllowing can dange: the action lgels,the
undestanding of the «icity of the contaminantand
the tediniques or investigating and bamacteizing the
contamindon. Any of these banges could equire the
Base to eexamine the NFI decision and podgib
require incieased estictions to the land uséurther

Edward AFB’s Simple Step-Wise Cleanup Strategy

investigation of the contamirteon and possily the
installgion of a dearup system as a condition of the
ROD.

c¢. ReduceThe Toxicity, Concentation, And Mobility
Of The Contamintion. Releases of hazdous
méderials and vastes bove an action leel require
further investigation and either learup or contol. The
reduction in the teicity, concentation, and mobility
of the contamintgon is accomplished tbugh the
implementsion of an IRA.

An IRA can be as simple agavating the
contamin&ed soil and &ding it in a soil &m or it
can be the instalieon of a complg
system thasimultaneous) treas

the soil \apors and the IRAs are used
groundwater. Geneally IRAs to reduce
utilize poven, off-the-shelf tearup contamination
equipment. Soil &or extraction, quickly.

bioventing soil removal, dual

extraction,groundvater treament,

biosluping, and in-well vapor stipping ae just some
of the tetiniques used teeduce the aas of geaest
contamin&on.

The details of hw an IRA will function ae
descibed in an EE/CA. Resolution of migomments
made ly the pultic and the egulaory agencies is
descibed in theAction Memoanda vhere the Base
dedares its intent to implement the IRA. Gealdy
the gpal of the IRA is to@move as nuch of the
souice of the contamini®n as possile within a
limited aea. By bcusing on educing the
concentation of the most contamited aeas,
consideed ty the Base to béhot spot emoval” (hot
spots ag aeas of gedest mass of contamitian,
acting as a soue
contibuting to goundvater
contamindéon), the plysical
and micobial ndural
atteruaion processes will
have a geder efect. The
acute human health and
ecolgyical consequences 0
accidentalf coming into
contact with theemaining
contamin&on will be
reduced though the IRA

Generally the goal
of the [RA is to
remove as much of
the source of the
contamination as
possible within a
limited area.
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processThe implementgon of an IRA also ghels
cost and pedrmance dea tha will be used to suppor
the detemingion of the fnal dearup remed.
d. Long-erm Monitoiing (LTM) Of The
Contamingion. When sugesting the use ofTM, the
Base ecqnizes tha placing a site in TM has not
reduced the ®ume and twicity of the contamingon
in the aea,but belieses
that the implementéon of

The Base wil institutional contols will
generally suggest reduce theisk to human
LTM when the costs health to acqateble levels

by contiolling access.
There ae seeral
situaions where it ma/ be
preferable to not initide
clearup, or to cease ase
clearup opestions, before
contaminant concergtions hae beeneduced to
below action levels. In these sitd@mns the Base will
suggest tha the site be placed into aifM phase

Long-Tem Monitoting of contamintion is best
used on sites kaere the contamirtéon is stdle or
naurally deggrading or too dargjous to emove,
where the agal extent and ate of migation of the
contamindon ale knavn and can be accaely
monitored and where accidental contact with the
hazadous vaste can be comtiied with institutional
contwls. The Base will gneally sugyest the use of
LTM when the costs and healibks associzd with a
clearup ae unaccptable, sut as vhen &cavating a
landfll.

The Base maalso sugest the use of M to
manaye lisk when the dange to the ntural resouces
caused B the irvestigation and ¢tearup would be
excessve and unacqaable to the Néural Resouce
TrusteesThe LTM designdion requires the Base to
pemanenty monitor the taicity and etent of the
contamin&on until it naurally degrades or until the
Base decides to install and ogtera dearup system.
e. Long-Term Opeation (LTO) Of Inteim Remwal
Action Cleamp EquipmentDuring the time th&
clearup equipment is in opatiion to reduce the
concentation and migation of contamin#on the site
is in an ITO phaseThis phase contires until
contaminant concerations d the site hee been

and health risks
from a cleanup are
unacceptable.
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reduced to an acpeble level, but not necessay to
Maximum Contaminant heels (MCLS).This
accetable level of concentation will be defned in the
ROD. Before signing the RD, the Base maplace a
site in LTO duiing the

opetion of an IRA.

The fnal dearup levels The LTO phase
tha an IRA ae epected to reduces the
read awe not induded in a concentration and
ROD. The decision to & o
migration of

chang the method of
opeketion or to cease
opetions all tagether on a
IRA is made ly the Base
with the adice of the egulaory agencies. If the
contamindon in the site has not beeaduced bele
action levels when the IRA is corladed the site will
transition fom LTO to LTM.

f. Opemtion And Maintenance Of Cleap Equipment.
The Base and thegulatory agencies gree to aihal
clearup remed and ¢earup level in the FOD.

Clearup actions taén pusuant to the RD ae called
remedial actionsather than emoval actions. It is
anticipaed tha most of the IRAs tadn by the Base
before signing the RD will be considezd the inal
clearup remed and will be
designged as emedial
actions. Some sites ma
requite tha a nav remedial
action be undeaken.
Remedial actionlearup
equipment will be opeted
and maintained until the
clearup level gpproved in the ®D is ahieved

6. Reduce theisk to human health and the
ernvironment with IRAs.Prior to prepaiing the base-
wide ROD, the Base will inestigate Sites/ACs,
detemine if further investigation is waranted apply
institutional contols on sites were contamintion
exceeds action iels and design and install IRAs to
reduce the concemtion of contaminton & ead site

If economicaly and tetinically practicdle, the Base
will institute an IRA thamay be the ihal dearup
remed tha will reduce contamirign to belav action
levels.Whete this is not possie, the Base will

opeete the IRA until theisk to human health and the

contamination.

Most IRAs will be
considered the final
cleanup remedies.



ervironment is signi€antly reducedThe site will
contirue to be monitead to detemine if ndural
atteruaion processes ardgyrading the contamirisn
and to povide asswance thathe contamingon is not
migrating faster than anticipad This does not
predude implementing othergetment methods if
warranted

7. Prepare a single base-wide®D detailing the
actions the Base will tak to piotect human health
and the erironment.The base-wide @D will
reference the ESI/Ri, NFIs, site summar repotts,
the Remedial Ivestigation and Feasibility Stug for
Opemble Unit 1,tredability studies,EE/CAs and
Action Memoranda,daa collected ér the sites in TO
and LTM, and the base-wide human Health Risk
Assessment (HRA) and
focused Ecolgical Risk
Assessment (ERA). If the
IRAs and institutional
contols have
accomplished their
objectives,the base-wide
ROD will document the
site dosures Dr the majoity of the hazastous vaste
release sitegstdlish the leel of institutional conwl
needed to mtect human health and theveenment
on those sites inTM, estdlish the dearup levels for
those sites thiare in LTO, and will transition either to
site dosure or to TM with institutional contols.

A base-wide human HRAgstimding the
individual and curalative human healthisk posed #
the lemaining contamirtaon will be pepard The
damaye to the ntural resouces causedybthe
contamindon and ly leaving some contamiri@n in
the soil,groundwvater, and air will be assessed in a
focused ERAThis lisk assessment will be conducted
on sites wer thee is an identied pahway to plants
and animalsThe accptable level of isk to the
ecolgyical receptors will be detemined ly the Base in
consultéion with the Naural Resouce Trustees.

A single, base-wide
HRA, ERA, and ROD
will be prepared.
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Edward AFB’s Simple Step-Wise Cleanup Strategy

The esults of the human HRA and thectised
ERA will assist the Base and thegulaory agencies
in detemining if the esults of the IRAs he been
sufficient to allav unresticted use of the land
resticted use with institutional corttls and O'M, or
if additional dearup actions & required to potect
human health and thexéronment.

The results of thedasibility and teaability studies
and the opetional dda will be used to detarine if it
is technically and economicall practicéle to
constuct and opette adlitional dearup actions on
the sites detenined ty the human HRA or ERA to
require further eview. If the concenttion of
contaminéion cannot beaduced to belw action
levels within a easonble pefod of time or without
excessve costor without causing unacpeble
amounts of dange to the ntaural resouces,the Base
will suggest thainstitutional contols be used to
protect human healtfThis decision wuld be made
after consulting with the plib and the egulaory
agenciesand after considerg theApplicable or
Relevant andAppropriate Regulations (ARARS). Br
ead site with contamirtaéon aove the action heel,
the poposed action thas potectve of human health
and the evironment is cost &ctive, is tednically
feasilbe, and is potective of the ntural resouces will
be pesented to thesgulaory agencies and the plib
as the Ryposed PlanThe comments &m the pubc
and the egulaory agencies will be consided when
prepaiing the FOD.

8. Implement ROD approved actionsCERCLA
requires tha clearup actions bgn no laer than 15
months after thepproval of the ROD. Any sites tha
were undle to be fundeddr an IRA pior to the ROD
will be funded in thedllowing fiscal year (pending
approval of the ludget by the Congess) br a emedial
action designdllowed ty a emedial action.



CHAPTER 3

TWENTY-FOUR PROGRAMMATIC
INVESTMENTS

Within a framevork of eaty risk reduction and wise
use of esouces,and with a gal of maxinum site
closures,wha is the best &y to goproad the
restoetion of over 460 IRP Sites/ACs?
Programmdically.

« Frame the edy questions and angrs so thathey
apply to as man sites and ivestigations as
possilte.

» Conduct the ety
investiggtions to
gather as mch
information as
possibe for “lessons
leamed” on hav to
conduct the same
studies mae
efficiently on other sites.

Programmatic
investments pay for
themselves many
times over.

» Examine isk assessmengsults citically to see
which results ag tiue for the est of the Base
Which results can be used to een other sites and
to stat eaty action and edy risk reduction?

figure 3-1. Our Remedial Investigation is
Documented in 17 Volumes.
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An investment in a
programmdic stud/ pays
for itself mary times
over.

In this dgpter, we
present theasults of
EMR’s twenty-four
programmdic investments to de. By consevative
estimde, these imestments hae saed the pogram
$71 million.

$10 Million Saved
by the 1992
Base-wide ESI/RFA

INTEGRATE RCRA AND CERCLA PROGRAMS

In 1990,immediaely after being listed on the
National Piorities List (NPL),EMR began its base-
wide Expanded Soae Irvestigation/RCRA Facility
Assessment (ESI/R¥. The thee-year efort resulted
in the sgen-wlume ESI/RA documentwhich was
completed in 19920\e also completed ouir$t
Remedial Inestigation (RI) in April 1996.

In the years since 1992ye estimée thda we have
saved probably $10 million by having conducted the
ESI/RFA for the entie Base tone timethough it
seemed an imposgiblarge task athe time

There have been tw huge adantayes fom the
1992 ESI/RA:

* The RPMs greed in
1992 thathel,040
original SitesAOCs,
Potential Release
Locations (PRLs)and
Solid Waste Mangement
Units (SWMUSs) could be
reduced to theoughly 469
Sites/AOCs needing fuher
investigation; and

By knawing how to proceed fom the
ESI/RFA to integrating the Sites dectly
into the CERCLA pocesshundeds of

RCRA sites hee been lpsed not to
badkground concenttions, but under CERCLA
and accatting to therisk they pose

All this was accomplished &dwardsAFB in
1992.Today some bases abeing intetupted in their
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IRP dearups and RCRA paeritting actvities to stop
and conduct their irentoies of RCRA SWMUsThe
delay to stuy RCRA SWMUs bings with it seeral
other selous disaslantayes:

¢ TheAir Force is sharof funds br studiesand the
budget will not increase;

e Congess and thAmerican people belie RCRA
studies should k& beenihished ly now;

* Reyulaory agencies do not alays suppar
corverting SWMUs to CERCLA sites if tha
groundvork was not laid long go;

¢ RCRA eforts tha are ba@inning nav are under the
jurisdiction of the RCRA side of dmajencieshot
the CERCLA sidewhich biings nev players, new
procedues,and temendous inéitieng to the
IRP; and

¢ RCRAs and CERCLA dearup requiements
often confict with ead otherand th& can confuse
project mangers, regulaory agencies RAB
membes, and our
comrunities.

Edwards AFB EMR avoided haing

avoided having both RCRA and

both RCRA and CERCLA in force on

CERCLA in force dlfferer?t dearups athe
. same time P fully using

simultaneously.

the FRA to integrate
RCRA and CERCLA.
RCRA is one of the
IRP’sARARs, meaning RCRA is not igned, but
CERCLA pevails over RCRA,and RCRA is used as
a supplemental
guidance By taking the
long viev and installing
this feaure in the FA,
theAir Force aoided
confusion and
disagreement among the B
RPMs,our comnunities,
and our other
staleholdes over
competing egulaory
requirements.

figure 3-2. Dual Extraction System Interim Removal Action at Site 45
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LESSON LEARNED: CERCLA DOES NOT SCALE UP WELL

CERCLASs rumeous stps and studies eve
developed to adress the localizd tisks pesented y a
hazadous vaste“dump” or an illegal dum disposal
yard. When we sav the time expenseand
unwieldiness of the

documents tharesulted

from stictly applying Conventional
CERCLA to ony the 38 CERCLA documenta-
sites in OU1we knav we tion is unwieldy.
had to mak a t©vang. The SACM and Lead
HRA also did not pove Agency authority
very useful; it poved ony .

tha concentations, which saves millions of
can alead/ be seen to be dollars.

above MCLs,are health
risks.Tha fact is self
evident. Moeover, the OU-wide isk assessments
made it no easier to undtand the indidual or
cunulative risks posed Y ead contaminant or site
We investigated the Igalities and authdties within
CERCLA to see hw it could be aplied moe
sensilty. We found tha by undestanding our
authoity as lead geng/ and the pnciples of the
SuperfundAccelerted Cleanp Model (SACM), we
could poceed fom the RI diectly into steamlined
acceleated CERCLA pocessesTreaability Studies
(TS) and IRAs based on EE/CAB,place of hug
RI/FSs.We can tose sites based omdlings of NFI or
NFRAR Following aTS, we can ecommend
proceeding diectly into LTM to monitor the de@ase
in residual isk. We hare saed tens of millions of




dollars by not following the oiginal stict order of
CERCLA stes and documentand ly sensily
applying a knavledge of CERCLA and the authity
it grants us.

SACM gave us the guidance tearange in
CERCLA wha othes pieviously took to be imiolate
and unbangale. EdvardsAFB has takn maxinum
advantaye of CERCLAs flexibility and has used its
authoity to forge esen moe dhanges with the RPMs.
We loolked dosely a the SACM models usedyb
USER, borrowed the cost-&éctive stgs tha allowed
eaty risk reduction,and adopted a pcess with waich
our stalkeholdes were combrtable.

We beyan using non-time-drcal, time-ciitical,
and if required emegeny Remawal Actions.We
began wiiting shoter, ten-paye EE/CAs thamade
reference to longr documents.

SACM also shwed us methodsf incremental
risk reduction:

* First fence of the site to immedigly lower risk by
derying access;

» Study the site to see if meriisk reduction or
clearup is equird; and

» Use institutional contils as a paial remeq at
eadt ste of the ivestigation and Gearup.

Finally, we reviewed the OU1
HRA to see if ve could use it
programmeatically and bund tha
having it beneited the pogram in
two ways: it estalished the
modest ange of tisks in OU1
which, containing thelfght line
and industial complg, is the
locdion on base Wwere thee
would likely be the mostisk to
human healthThis alloved us to
know how to descibe the ange
of risks acoss the Base to our
residents and stakoldes. The
HRA also esthlished the
approved methods and
calculaions tha would be used to
calculae human healthigk
arywhere on the Base
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Twenty-Four Programmatic Investments

PRIORITIZE OUs USING RISK TO RESIDENTS AND EMPLOYEES

In what order do yu gply resouces and conduct the
clearup of over 460 Sites/®Cs? By deeloping
priorities based on thesk to the people ho live and
work there.

EdwardsAFB is lage—

about 470 squar miles—so in We prioritized the
1990,we began with not one 0Us according to
but seyen OUsgeneaglly the risk to the

aranged gaographically around
common sowes and eceptors.
But we still needed a &y to
prioritize our irvestiggtions,
assign esouces,and bgin risk reductionWe
discussed poritization with emplyees and the
surrounding comranities,and we listened to their
concens.We pioritized the OUs accding to the isk
to the human popuii@n, roughly combining these
factos:

* The siz of the populion;

human population.

* Whether the poputsn was esident ound-the-
clock or was esident ér eight hous; and

* How mary yeass thd pat of the Base had been
occupied and hazdous méeerials would have been
in use

Air Force
Research
Laboratory

©
=
o
= 5
?
8 ——————————————
Buckhorn =
Dry Lake ]
|
|
l T l
[Joue-NASA
|:| OU 7 - Base-Wide Miscellaneous
———
- OU 8 - Northwest Main Base 0 5

SCALE IN MILES

] ou 10 - North Base

figure 3-3. Edwards Air force Base Operable Unit Number and Description
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These actos led to these prities:
e OU1 - the lage Main Base empieee populton;

¢ OU2 — the smaller South Base enyge populéon;

e OU3 — over 700 brmer homestead ells tha
provided open access to outogndvater supplies;

¢ QU4 - the occupied ptions of AFRL;
e OU5 — the 8t Populsion Laoratory (JPL); and

¢ OU6 — Naional Aeronautics and Spadeministra-
tion (NASA)-Dryden Flight Reseah Laboratory.

The last of the ety OUs,OU7, covered base-wide
miscellaneous sites.

The oiginal OU1 poved too lage and its sia
prohibited us fom baginning ealy action.We had
sufficient dda to bgin the RI ofparts of OU1, but,
large as it vas,we would hae to wait yeais for more
daa on the est of the OU befre bainning the RI.
We split OU8 out of OU1 and ban the RI of the
now smaller OU1We similaty split the unoccupied
portions of theAFRL, OU9, out of OU4.Tha left
only an emplgee populéon & North Base thawas
not covered by an OU We expanded the baders of
QU5 to encompass those emy@es and left the
unpopulded land as OU10. Nowe could aply
resouces wer smaller land masses andvado
reduce isk moie quidly.

PROGRAMMATIC NATIONAL ENVIRONMENTAL POLICY ACT
DOCUMENTATION IN 1991, REQUIRES BEST MANAGEMENT
PRACTICES

CERCLA procedues séisfy the esouce piotection
and consesation requirments of the Nanal
Ervironmental Blicy Act (NERR), but in 1991 Air

Administrative Record Established
NEPA, BMP Document

@ ESI/RFA
Revegetation Plan
@ Section 7 Consultations

[

1990
1991
1992
1993
1994
1995
1996
1997

1998

Staf did not yet ayree with th# so it was necessgrto
conduct NER EnvironmentalAssessments (EAs} a
ead IRP site EdvardsAFB would be &ced with
major delgs if EM office staf sought to povide EA
decisions and mitgions on doens of sitestaa time

A solution wvas neededEMR developed a method
for conducting a Pgrammadic EA for the entie IRP
despite not knwing what the irvestigtion and
clearup methods and their impactewd be aead
site Our anajsis of the impacts causedg the worst
case altarative for eat site suppded a knding of
No Signiicant Impact (FONSI)We used the
recommended mitaions fom the EA as Best
Management Pactices or all investigations and
removal actions. Bllowing these Best Maigament
Practices allavs our stafand contactoss to access the
sites and still pstect héitats and cultual resouces to
the gedest etent pacticale.

We also conducted global culaliresouce suveys
on all OUs. Using thoseesults we dismissed most
cultural resouce impactsWe contirue to minimiz
the emaining impacts using sugys ealy in the IRP
process to lear paticular sites.

The bendfs? Mary.

e The enironment is potected |y our use of Best
Management Pactices;

* We ae not tied up wrking only on deaiing IRP
sites; and

« Drilling crews of five to seen people and the
trucks do not hee to delg, waiting for site
clearance

The esult? Less time speriewer stgs,lower
cost,and Best Mangement Pactices still emplged

The return on investment in
these program documents
continues for 10 to 14 years!

1999
2000
2001
2002
2003
2004

Figure 3-4. Programmatic Documents Help Most When Done Very Early in the Program.
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acioss the boak If we hare saed ony eight hous
per site total » EM and contact staff to obtain
cultural and néural resouces tearances or conduct
suwveys for over 460 Sites/®Cs tha have beenare
being or will be investigated, we have saved
$187,600.

CONSISTENTLY USE TIMELY CULTURAL AND HISTORICAL
SURVEYS TO CLEAR DIGGING PERMITS

Without a pogrammdic gpproad to potecting
cultural resouce sites thwughout the BaséRP eforts
would be damaically sloved The old lildings and
patial founddions and stictures & World War 11,
ColdWar, and Man in Spacetilities ae impotant to
our undestanding of vinat took place thex duing the
1940s to the 19803 hese hildings ae eactly the
places vinere hazaglous méerials would hare been
used so thee is almost a one-to-one celaion
between histaical sites and IRP soce locdions.

EMR aranged for a complete histaral and
cultural survey and assessment of the OEMR and
the Base Histdac Presevation Officer (BHPO) hae
together deeloped adrm on which cultural resouce
personnel desdoe sites and tvether monitas will be
required duimg field actvities. When IRP pesonnel
need a diging pemit, they fill out the form, enteing
resouce information tha is easy available from
EMR programmadic documentsThe BHPO has
confidence in the mgrammaic documents and
confidence thaEMR will follow the mitigations
previously agreed to.

figure 3-5. Aerial Photo of Muroc Army Air field
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The iesult is no delgs in the diging pemit, and
conflicts over resouce conseration procedues \ersus
the FFA schedule do not occufhe coopeation has
allowed the unobsticted emoval of moe than 330
undeground stoage tanks (USTs)he irvesticgation of
more than 700 ater wells, and access to all siteg b
EMR.

SEPARATE, EARLY BIOLOGICAL OPINIONS FOR
OU INVESTIGATIONS

Remedial inestigation
field work began in
1994,and EMR staed
planning to &oid
adverse efects on our
natural resouces.We
began obtaining gearate
Section 7 Biolgical
Opinions to ensrthe
protection of desér
tortoise populions in
eath OU. Why separate
Opinions? Our OUs arlage; eab can be
ecolajically diverse within its boundaes. For
example there ae mary deser tortoise in OUs 4 and
9, which require maxinum tortoise potection
measues,including heay monitoiing.

But in our Pogrammdic EA, we had intuded
global haitat anayses thaishaved tha the OU
tortoise popultion figures ae different and not all
should equire monitomg. We proceeded with
sepalate Biological Opinions ér eah OU, and as a
result, EMR is not equired to ply heary monitoing
in every OU.

The bendfs?

» With Biological Opinions
in hand edy in the
program,we designed our
procedues and systems ir
accodance with the

Global habitat
analyses in the

EA benefited the
Biological Opinions
and reduced the
tortoise monitoring
requirements.

We made sure
garly in the program
that each OU
received a separate
Biological Opinion

Opinions;
+ The Biolagical Opinions that covered the
and mitigitions ae entire OU.

available long bebre we



AN INVESTMENT REPORT

begin investigations in an aga,meaning ve and
our contactos can plan mar easy;

¢ Wher monitomg is not equired we dont have to
pay for a tmined totoise monitor; and

* We do not hee to wait the 135day comment
peiiod by the US ksh andwildlif e Sevice bebre
beginning field work.

PROGRAMMATIC REVEGETATION PLAN IN 1993

EMR wrote its Pogrammadic Revegetaion Plan in
1993,still eaty in the IRPThe Plan tells EMR here
and hev much vegetdion to replant based on the
amount of egetdion disturbed § IRP piojects.
However, there is a cost-sang feaure in the Plan.
EMR does not hae to bgjin revegetaion for a year
after a poject is completelf the deserhas néurally
revegetaed in tha time, EMR does not need to act
at all.

i

Figure 3-6. The Programmatic Revegetation Plan Tells EMR Where
and How Much Vegetation fo Replant Based on the Amount of
Vegetation Disturbed

0U1 AS A TEST BED

Investigations began frst in OU1.When it
became lear tha the goundwvater plume
under OU1 wuld not migate of the Base

AN EARLY PLAN FOR FILE ORGANIZATION, INFORMATION
REPOSITORIES, AND FOR THE ADMINISTRATIVE RECORD

The EdvardsAFB IRP piogram fles occuy hundeds
of cubic ket of fle spaceYeas ajo, EMR looked far
ahead to the sizand compbaty of the pogram fles,
their need ér omanizdional accessand the ancial
need to eentually form theAdministrative Recod
(AR) from the pogram fles. EMR also wanted its
files and may other méerials to help the pudle stay
informed dout and imolved in the IRPHow could
EMR accomplish all theseogls?We adieved them
through smat; eaty planning and implemertian.
Here ae a Bw details dout our IRP libary:

« We estalished our libary and its esouces edy in
the pogram.

e The opganizdion and shelving systemas also
developed edy in the pogram in a witten
Opeiting Instuction (Ol).

e Our full-time libraiian bacodes all documents and
shelhes them accding to the witten Ol.

« Most documents ay of course alread/ available
electonically. Selected older document®ar
scanned in as inges [tut not geneally corverted
into text with Optical Chaacter Recgnition
(OCR) softvare].

A

D

into an ecolgically-sensitve aea,or into

drinking weter, we sav we could use tha

result to benéff the other nine OUdMVe test
newv and old tebnologies on our contaminants
and our kdrology in OU1 irst, then we eport
to other OUs the témolagies tha work well.

As of December 199%9ye have tested sen
technolagies in OUL irst and hee usedive of them
successfull. OUs 2 and 4 hee also been test bedw f
new technolagies.
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figure 3-7. 0U1 is the First Test Bed for Remedial Technologies.
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Making these
decisions edy
on aout our fle
and document
library and
S estdlishing the

resouces to
accustely
maintain theifes
has sged us
from confusion
and eror and
yeass of efort
were we to ty to
organize our fles
now. We also
ched the quality and accacy of our fling system.
We have audited our likary by having “strangers”
request documentsequests wre filled quickly and
with very few errors.

How do we sole the poblem of using this laye,
imposing wlume of inbrmation to inform and iwvolve
our comnunities? Our dur smaller Inbrmation
Repositoies (IRs),both on base andfdbase handle
that job for us.The IRs contain all kinds of helpful
materials and inbrmation to help inteest the pulic
and anwer their questions:

-

Figure 3-8. The Administrative Record
Library

» Tedhnical documents thare available for pubic
comment;

» Copies of the manfact sheets and synopses
prepared by EMR to acquaint the RPMs and other
with EMR’s dhallenges and the témolagies it’s
testing;

* Maps and digrams; and
» Copies of our montlgl“Report to Staleholdes”

We also mak things simpler andearer by
removing documents &m the Reositoies when
comment peods &pire. This efort kegps people
from becoming fustiated when their comments
cannot beesponded to because the commenibpdas
closed and the document has beealized

We hare one epositoly on base and the of base
The thee of-base epositoies ae in Boon,
Lancasterand RosamondVe male our R@ositoies
cornvenient and easy to usand we expend efort to
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keep them up to da. Our cedibility and the IRPS
progress hge both benéted.

In Boron, we found the Boon library is not \ery
large and is not opervery day. We seached br and
found a space th&
open moe often—the
local museum. It is
evident tha the people a
Boron ae pleased with
that decision.

Whd else has EMR
accomplished thayields
a high etum? Ony
documents used to mala ¢earup decisionwill
become padrof theAR in 2004. But atha time, the
AR must be brmed fiom our fles. We hae alead,
made thatransition easier and less time consuming;
our Ols dictée which documents will be paof the
AR and vhich will not. Knawving and using thigpart
of CERCLA will male a diference of hundrds of
cubic feet in the sie of ourAR and a hug difference
in the taxpger dollas needed to sterand maintain it.

We designated
which files would
reside in the AR and
which would not.

IRAs AND PRESUMPTIVE REMEDIES SPEED RISK REDUCTION
AND SITE CLOSURE

In the nine pars since 1990the st@s we tale in
investigation and sk reduction hae become ery
consistent andepedable. The RPMs a sdisfied with
our st@-wise gproad, saving us umeous stes and
probably millions of dollas over the nine gass, but
most impotantly, the st@s help us ddeve ealy risk
reduction.

IRAs allow risk reduction to starquickly by
avoiding the mmeous studies and documentsttttee
RI/FS pocess nanally
requires. Using EE/CAs

and IRAs,we et afaster Using EE/CAs to
I
start on souce emoa select IRAs, we get
and tha meansairier
a faster start on

risk reduction Within
IRAs, we also hee the
ability to divide the
media into soil
contaminéon

and goundvater

source removal and
risk reduction.
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contaminéion and pusue them gearately to dosure if
two actions a& moe cost dfective than one

We have tested some Bsumptve Remedies as the

subject ofTreaability Studies.The Dda Quality
Objectives (DQOs) dr theselredability Studies
angver the questionsDoes the tebnique vork here?
How well? Does it scale upall? Wha are the
drawbadks and limitéions?” Occasionall, Treaability
Studies a& so successful théhey condude by
cleaning up a siteat which time we male a fnding of
NFI and dose the site

Documents
Under Standard
CERCLA Process

Documents
Under Accelerated
CERCLA Process

Figure 3-9. Relative Savings in Reporting Requirements Under the
Accelerated CFRGLA Process

Here is an gample of cost and time @ags:
We found thathe 17-wlume OU1 RI Rport was
difficult to read anden moe difficult to
compehendAt OU2, we ae not pepaiing traditional
RI/FS eports. The RPMs hee agreed thawe can
instead summae the smaller documentsepared
during the RI feld work and IRAs As we finished
field investicptions a@ ead OU2 site we piepared a
Site Summayr Report and sent it to the RPMsif their
review and gproval. We pepard an EE/CA as soon
as ve knev an IRA would be equird a a site Eah
EE/CA was sent to the RPMsif review and made
available for a pullic review peiiod. The summay of
the Site SummarReports and EE/CAs is called the
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Remedial Inestiggtion

and Inteim Remwal Experimentation
Action Summay is often a
(RIIRAS). The RI/IRAS Cooperative effort.

is one wlume; it sends
the eader to the mer
manaedle Site
Summay Reports and EE/CAs if ma informétion is
required Due to theeduced dbrt required to pepare
the smaller @ports and theeduced timeeaquired to
review and evise the eports, we estimée tha we
have saved ebout $2 million in OU2 compaed to the
costs of taditional Rl and FSeports. Additional
savings will be ealized as RI/IRAS eports ae
prepared for the emaining OUs.

WILLINGNESS TO TEST EXPERIMENTAL TECHNIQUES

EdwardsAFB is a testdicility for theAir Force and its
NASA andAFRL tenants. EMR tads EdvardsAFB’s
mission as a tesatility sefously as vell; testing
expeiimental and inneetive investigation and ¢earup
methods povides EdvardsAFB and the Dpaitment
of Defense (DoD) with &luable dearup information
on the tebnolagies testedSeveral of the inneative
investicative and emedial tebniques testedta
EdwardsAFB are:

* In-well Vapor Stipping;

» Passve Soil Gas Sweys;
 Active Soil Gas Sweys;
 Soil Stailization;

Cometabolic Degradation 2-D and 3-D Seismic Studies

In-Well Vapor Stripping  p,ggive Soil Gas Surveys

Active Soil Gas Surveys

Bioslurping

CPT/ROST Bioventing

Dual Extraction

L —

Soil Stabilization Micropurge Pumps

Oxygen-Releasing Compounds

figure 3-10. The Air Force Flight Test Center, A Willingness to Test
Experimental Technigues



e Micropumge Pumps;
CPT/ROST,

CAVOX;

e Cometdolic Dgygraddion;

2-D and 3-D Seismic Studies;

Dual Extraction;

L]

 Biosluming;
 Bioventing; and
¢ Oxygen-releasing compounds.

Most of these inneetive tetiniques a& desabed
in Chaters 4,5, and 6.

Expefmentaion is often a coopative efort
among EdvardsAFB, universities,agenciesand
commecial companies. BdardsAFB peisonnel often
co-author ppers and pesentiindings & seminas
around the counyt Sometimes thexpeiimental
programs ae so successful théhe test site is
significantly cleaned up as asult.

EMR and théAir Force through our pesentdions
of lessons leared receves a highetum from EMR
hosting tebnolagy demonstations and conducting
Treaability Studies with nes technolagies.

SHARING INFORMATION ON FORMERLY-USED DEFENSE SITES

The USArmy Cormps of Endgneess has been tasH to
manaye Formeily-Used Deénse Sites (FUDS) and
their eforts ae overseen
by an ofice in DTSC.
Though FUDS a not
manaed ty EMR, our
pubic and the RAB
worry about themWe
listened to the
comirunity’s concens
and askd a epresenttive
of the stée FUDS
program to bref our RAB
on their actiities and
anaver questions. In tar
our RAB membes were
able to rasswe their
neighbos and cworkers
that the stée was avare
of their concans.

Figure 3-11. David Price at
Fdwards FUDS

3
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There was another benigfrom our haing the
briefing. EdvardsAFB “old timers” pointed out other
former deénse sites to the starepresenttive, and
EMR'’s achival reseach was shaed with the st and
the Cops of Engneers, pointing out FUDS to them in
the immedite aea of the Base

NATURAL ATTENUATION OCCURRING ALL THE TIME

During 1997-1998while examining the goundwvater
modeling of @lorinated solents and jet fuel in OUs 4
and 9,we recanized tha naural ateruaion (NA)

was alead; a work reducing contaminant
concentations in the goundvater. Tha discorery
quickly made our ébrts moe efective in thee
important ways:

>1 >10 >100

TCE (nglL)

Figure 3-12. TCE Groundwater Contaminated Plume Measured in 1ig/L

¢ It undescoed the eal \alue of emaving the
souice of the contamini®n, that is, removing the
“hot spot. The leading edgs of plumes ware
alread/ undegoing NA—it is sometimes ol
necessarto remove the highest conceation of
the souce to gve the n&ural conditions altance
to take over the tearup.

* When ve adled factors for NA to the goundwvater
modelsthe modelsit better increasing EMRS
credibility, and undescoing tha NA was alead/
undervay.

» We bayan to collect aditional goundvater
chemisty daa duing the irvestigation phases to
prove the effectiveness of K.

We ae following theAir Force Centerdr
Ernvironmental Excellence (AFCEEJ ecnical
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Protocol for Evaluaing Natural Attenudion of
Chlorinated Solents in Goundvater” At Site 15 in
0OU2,the site of a pipeline leake ae stuging the
applicability of the AFCEE potocol by sampling
groundvater twice a yar We dhose the site cafully
because N may be all the earup the site need3he
RAB agrees thathe site is too small teequire
another esponseThe esult:when the M study
condudes and the site idased the stug will have
cost less than one-quer of the cost of an avt
response to a pipeline leak—epicbly only $100K
versus $400K.

DEVELOPMENT OF BACKGROUND METALS CONCENTRATIONS

Using «isting dda to yield moe information is

always a betteratum on our iwestment than

genesting nev dda. We're alvays seathing for ways
to combine risting dda

L. to yield nev
We used existing information.
data to yield more Knowing the

naturally occuring, or
badground concen
trations of metals in soil
and goundvater is essential to kmang whether an
IRP site should beleaned up. Soil andrgundvater
at EdwardsAFB are iich in metals and aersolube
metals salts. Manof the bakground concenétions
are dove reguldaory limits. In OU4,natur ally
occurring concentrations of beryllium and arsenic
are up to 100 times higher thanegulatory limits.
We knev that it would be bolish for us to tean up
the soil and undvater to levels belov those thaare
naturally occuring. It was,therefore, necessarfor us
to detemine a cost-ééctive way to gether
badkground metals da.We did not vant to collect
and anatze hundeds of ner samples to delop the
badkground levels. Insteadwe were dle to work with
the RPMs to use the metabsults fom soil and
groundvater samples thalid not indude metals
among their contaminants of coneefhis alloved us
to calculate badkground metals concentations
without having to obtain a single ngv sample
Badkground studiesdr 469 Sites/®Cs a only
$5,000 per sitevould have cost us $2,345,000Ve’re
also genesting big cost sangs ly having officially

information.

documented the high
concentations of some
metals in our nave soils.
We dont have to seek
agreement bout our high
badkground levels d site
after site and we dont
have to dean up to a lver
concentation than the
existing ba&ground levels.
Saving just 40 hows a \ear
in neggotiating high
badkground levels for our
469 Sites meansensave
$938,000

Right after the
0U-specific
Background Metals
documents were
published, several
sites where metals
were present
immediately quali-
fied for NFI status.

In 1995,we pioduced our Rigrammadic
Badground Metals Ricedue DocumentWith
badkground concengtions nav knowvn over a wide
expanse of the Baseeveral sites immedigly
qualified for NFI stdus.At other sites under
investigation or dearup, we tale no futher action ér
metals unless metals concetitns ae éove
regulatory limits, above the bakground levels,and
levels pose a signdfant tisk tha requires eduction.

We etracted gen moe \alue flom the same da;
other EM Dvisions hae used our Baground Metals
Documents. Quality Dision receved a Rgional
Water Quality Contol Boad (RWQCB) Oder to
monitor wells near theaporation ponds &South

Base and ws concered
with the“high” metals
concentations. The South
Base Bakground Metals in
Groundvater document
shaved the Quality Diision
that the metals conceratr
tions,while in some cases
above regulaory limits,
were belav badkground
levels.

TIME-CRITICAL REMOVAL ACTIONS

The Background
Metals documents
have been applied
to other Divisions
and other projects.

In 1998,AFRL aleted EMR thathere was a ocket

motor for a Shat-Rang Attack Missile (SRAM) tha
had been in stage too longAFRL wanted adice on
how to dispose of it safy. SRAM motos ae \ery



Figure 3-13. SRAM Missile

unstdle, and stéic- and shok-sensitve. In fact,the
motor pats can on} be posed to airdr a total of
thirty minutes duing their life, after which they begin
to dggrade and become nmodangrous.

EMR wanted to povide efective help and do so
quickly. The situéion was dangrous. Responding to
the imminent thea to human health and the
ervironment,EMR used its auth@y under CERCLA
to conduct aime-Citical Remaal Action:

UsingAFRL project fundsEMR prepared the
EE/CA shaving tha the saést gproad to the
threa would be to eacude the aga,use emote-
contolled equipment to cefully move the motor
from stoege to a saf distanceway from the
building, and then low it up.

The RPMsnearly comnunities,and all other
staleholdes were piovided an oppdtnity to
comment on the EE/CA. Helpful sgestions bout
the opeation were made pdrof the plan.

The opestion was planned and acticed

The motor vas maed to Site 1-36D and sdy
destoyed

Wha could hae been a disaster and a ficib

reldions nightmae is nav remembegd as just another

workday in 1998.The Time-Ciitical Remaal Action
kept everyone saé and bought other bené#$ too:

» The pullic and the gencies a& familiar with the
steps in CERCLA and ha it works, so the were
read/ to work with it;

e Pemitting did not slev down the Bpid response
because no pmit was equired;

3-11
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e The EE/CA vas a simpleshot document thia
everyone could comment on; and

TheAction Memorndum vas a singletradable
document thasshaved lesponses toveryone'’s
commentsand \et did not dilute the RPMsgir the
lead @eng/’s initiative with staks of reports and
comments.

A point tha helped our stadholdes undestand
our using CERCLAnot RCRAfor this action:
RCRA is a pesciptive lav and egulaion meant to
cover the epeded piocess of handling and
manifesting the same agte @er and wer. RCRA
emepgeng responses do not allofor detailed
planning CERCLA is a pocess w, our RPMs,and
our staleholdes ae familiar with for breaking
responses into detailed pte RCRA is not ignad It
is anARAR under CERCLA.

USING CERCLA TO CLEAN UP RCRA 0B/0D SITES

EdwardsAFB has tvo former open brn (OB) units
and one open detotian (OD) unit tha were used ér
the destuction of waste popellant fom the eseath
laboratories & AFRL and &plosive and grotedinic
items fom Base opetions. The thee units vere
being deaned up andlased ly EMC in conjunction
with the RCRA pemitting of a nev base-wide
OB/OD site EMC was conducting the pmitting
processso EMC vas also esponsike for the dearup.
Because the &t to dean these sitesag delging
pemitting of the nev OB/OD site EMR proposed

r

)

'\I ’." r >
% ¥ ¥
.-

Figure 3-14. Edwards Air Force Base Open Burn Site
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that the pemitting and tearup tasks be gamted
EMC would contirue the peamitting process ér the
new site EMR would conduct thelearup under
CERCLA using RCRA as af\RAR. This would
allow the pemitting process to contime without delg
and also povide a coodinaed efort to dose the old
OB/OD sites. EMR met with RCRA and CERCLA
DTSC epresenttives and putdrth the poposal.The
regulaory agencies greed with theationale br
separating the two actions.

Anyone who has conducted RCRAearups will
recaynize the benéfs of this gproad:

¢ The sites can bdased based on thésk they pose
versus speci€ contaminant conceraions; and

¢ The dosutes can be &tiently and efectively
manayed within the gerall investigation, clearup
strategy, and timeline ér EdvardsAFB.

“CLEANUP REQUIREMENT INFORMATION SYSTEM” SOFTWARE

In the Time-Ciitical
Remoral Action and the

We developed OB/OD dosures,we were
software that required to consider
allows us to arrive RCRA among théRARSs
at accurate ARARs for those actiondVe ae
more quickly and asled to g¢negte a list of

. ARARSs eat time we plan
easily.

a dearup or a isk
reduction action. &
hundeds of sitesthat can
become time consuminiyloreover, when @eng
personnel ag shot of time or &pelience the
discussions on th@RARs thd should be indrce ae
sometimes not simple discussions.

In 1996,EMR decided to deslop a decision-
suppot tool tha would:

e Help EdvardsAFB and the other RPMsrare &
accuste ARARs moe quikly and easy;

¢ Produce an accate list of ARARSs for ead site
that is consistenter similar sites;

¢ ProduceARARSs thd are consistentwer time
regardless of bang in pesonnel athe iegulatory
agencies or athe Base;

e Be quik and easy to use;
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Be easy upddable;

Reflect the list of Lessons Laaed & Edwards
AFB from the &pelience of PMs past andgsent;

Present the Lessons Lead so thiathe PMs can
pre-engneer their systems tovaid cetain designs
and epensve st@s tha did not work out well in
the past; and

e Contain ampleHelp” files on @erything from
regulatory defnitions and actual up-to-tiatext of
reguldions to instuctions on hw to use the
system.

2 CRIS Main Menu
INITIAL LOGIN 7

Figure 3-15. Cleanup Requirement Information System Database

The system EMR deloped fulflls all these
requirrmentsThe Cleanp Requiement Inbrmaion
System (CRIS) dabase and softare geneetes and
prints out the list oARARS. The software even pints
out the list of site lsaracterstics the user did not
know. The user can consult the list tetlger adlitional
information &out the siteInduded on the compact
disk with the softwre ae:

¢ A complete set of Califrnia dearup regulations;
¢ An electonic Users Marual;

¢ An electonic “tour” of the softvare for the frst-
time user; and

» An instuctional video thiawalks the viever
through the deelopment andplicaions of the
software.
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Figure 3-16. Edwards Air Force Base Soil Farm

RECYCLING CLEAN AND TREATED SOIL AS LANDFILL
COVER AND BACKFILL

The IRP @neetes tons of dH cuttings and tean
overkurden flom excavations.We also gneete fuel-
contaminged soils thaare expensve to tanspot and
dispose gfbut which are not dificult to dean up if
space is\ailable. We needed to deteine what to do
with our ecess soil.

The Base Landf needs soil ér “daily cover” to
cover trash piles athe facility. Clean soil is not
always available on base because coustion has
slowed davn. We want to minimiz use of our
existing borow pits.

EMR’s Base-wide Plarof the Mangement of
Investigative-Deived Waste (IDV) and EMRS Soll
Fam provide soil or “daily cover” without the need
to dig another boow pit. To reuse dil cuttings and
overturden as landlf daily cover, we:

e Stage the saill;

e Sample it; and

« If it is clean,transpot it to the landfl f or use as
daily cover.

If the soil is not kean enough to useve dean it
oursehes. EMR hilt its soil famm in 1995. It usesxe

situ bioventing to tea fuel-
contaminged soil.The
We were ahead of

our time. Now fill dirt in industral or

. outlying areas of the Base
corr(ljmermal The Soil Am treded
VENaors are

offering inexpensive
soil treatment.

dirt a year With its ability
to retum soil to usthe
fam paid for itself. We no

treaed soil can be used as

an average of 1,000 tons of

3-13

Twenty-Four Programmatic Investments

longer had to by fill dirt from of base or pato have
soil treded or disposed of bbase The anmial
opestions and maintenance (O&M) cosirfthe Soll
Fam was oughly $160,000which was doout what
we would hare had to ppto transpot, tred, and
dispose of the contamite soil. In the pasgur Soll
Fam:

» Cleaned the soil an@duced theisk tha it would
be a contining souce of contaminion;

 Eliminated the lidility from of-site transpotation
and disposal; and

» Provided a ead/ souce of dean fll dirt.

The Soil im was one of theirfst sud facilities in
the sté&e. At capacity it held 5,000 wrds of soll
staked in 10-bot high piles.

In recent monthspearly commecial vendos have
begun ofering soil regycling a prices tha compete
with our Soil Rm, so we will be phasing it out. But
for three yeas, it offered us aisk-free teament
option d very little cost.

FINDING UNEXPLODED ORDNANCE AND
ADDRESSING THE RISKS

EMR has bgun planning he to locae and deal with

unexploded odnance (UXO). Fst,to adlress sadty,

we suwey our fenceline to enserthd it is intact.
Next, we did something innative tha saved

about $100,000 During our achival reseach for

Chemicalwarfare

Materiel (CWM)

actiities & Edwards We assembled the
AFB, we discwered tha target locations
the CWM ECOd-S also into GIS maps
showved the loctions of .

allowing us to

old taigets on ouranges.
We assemled the taget
locdion daa into mgs
and placed the nps into
our Gearaphic
Information System
(GIS). The mas allawv
us to identify categorize, and mange the taget sites.
In the futue, when EdvardsAFB conducts aange
or UXO inventory, we will be d least a gar ahead of
other fcilities perbrming similar irventoies. The

identify, categorize,
and manage the
target sites.
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Figure 3-17. Edwards Air Force Base Gonventional Ordnance Ranges
and Targets

target information came to usfree”; we were alead/
seaching the achives br CWM daa.

Because w alead/ have a gpod star on maping
locdions where UXO might be dund we piedict tha
we will be better positioned to scope and ngenthe
UXO and ang dearance pogram.

ADDRESSING UXO RISK AT IRP SITES

We would like to fnd a way to dear a lage aea br
the pesence of UXO withoutequiing a UXO
contractor to be on hand tdear every subsuréce
effort, three ket & a time For sakty reasonsthe
method should be non-insive.

While
conducting the
helicopterbased
geoplysical
suwveys for
potential luried
CWM,
Depatment of
Enepgy scientists
contracted ly
EMR found tha
the instuments
were also
effective &
pinpointing
surface metal
objects. Futher
tests shwved tha
the instuments

Figure 3-18. Multispectral Imagery of
Surface Bomb Locations
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could detect bombs and

other metallic objects as He“COpter'based

small as 30 pounds. SENsors can
EMR uses airbare and detect surface UX0
ground-based g)pry§ical weighing as little
Sensos as non-intrsive
as 30 pounds.

methods ér sceening the
range and suwounding aeas
for UXO bebre beajinning
field investications.We ae pleased thave can
minimize the use of @und-based epplysical suveys
in areasof ciitical habitat.

SITE RANKING USING RELATIVE RISK

With over 460 Sites/@Cs and ten OUst could be
difficult to decide were to bgin our investiggtions.
Since 1994we have assignedhigh,” “medium; or
“low” levels of elative 1isk to sitesThis ranking has
helped us poritize our eforts and meet the
expectdions of our RAB member

Ranking brings three other impottant payoffs:

e Our funds @ further to educe isk because &
work on the verst sites ifst, (except in a fw cases
when uged ky our RAB or ly our common sense
to work on lower reldive risk sites sooner);

¢ Ranking bings along with it a biasof action
because & knaw where to act and he to act; and

e Our RAB fully embiaces isk as the tool to guide
our actions.

Reldive 1isk rankings ae
calculded by theAir Force

We have assigned
Restoation Information

Management System h'gh, ” medmm,
(AFRIMS) Reldive Risk or low _relatwe
Module Reldive iisk is risk to sites.

compaed acoss sites
consideing:

 the contaminant hazdr
 the migation pahway; and
* the ecetor.

Addressing sites in the der“worst first” is not an
absolute; thex ae seeral cases Wwere we would
address laover risk sooner than indi¢ed ty our risk-
based poritization:
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* When a customer on a

medium-isk site is H|gh risk sites
having .to contend with command 80% of
excessve pesonal

our efforts.

protectve equipmentdr
his emplgees or
excessve land use
contnols;

¢ When adlressing a site is imptant to a RAB
member;

* When a site is in theay of the Baseecuting its
mission; and

¢ When thee is a small amount of contamiitan
tha can be rcavated and ta&n to the Soil &m
for treament,allowing the site to belosed

Even with thesexxeptions,80% of our eforts ae
spent on highisk sites.

There is a &ult in the elative risk evaludion
procedue tha concens us.The piocedue is biased
toward contamingon in surfice soilsurface vater,
and goundvater, and does notecanize
contamindion in soil belov six inches. Because our
airmen and conéctoss on the Base dig in soil deer
than six inbes,we nust also consider dper soil
contaminéion when pioritizing sites br dearup.

EE/CAs ARE PRIMARY DOCUMENTS; SCHEDULES
ARE ENFORCEABLE

The RPMs a well educted doutAir Force funding
cycles and the amount of IRP mgnavailable. They
have also conladed thathe anmal IRP ludget can
buy more EE/CAs and IRAs thaeduce mag risk
than luying a singlehuge, conventional CERCLA
document (@r example an Rl or FS Reort) at the
condusion of which, risk is not educedjust well-
caalogued!

We can puchase 6ur or fve EE/CAs and IRAsdr
the cost of a single Rl or FS Rat. Our RPMs hee
decided not to spend
budget on lager and
larger RIs,but on moe
EE/CAs and IRAs,
because & hare shavn
how far those actions can

Reducing risk is the
best way to spend
our money.
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go in reducing isk, and the RPMsetanize thd
reducing isk is the best ay to spend our moiye

We pepare the EE/CA as soon asvhare
contaminant da thd indicae a ¢earup is waranted
and we perbrm the IRA the éllowing year The
RPMs join us in goritizing which EE/CAs ve will
do, rather than dticizing us for not doing mae. We
have ayreed tha EE/CAs ae ptimary documentsand
the elaed Shedules-6-Complete a enbrcedle on
two-year calenda.

A SINGLE BASE-WIDE ROD, HRA, AND ERA

It is estimaed tha EdwardsAFB will save $55
million by using acceleted CERCLA methodolgy
and ly prepaiing a singlebase-wide Health Risk
Assessment (HRA),
ERA, and Recat of
Decision (ROD). Wha is
a ROD?AROD is a
document of
condusion—it should
bring the sk reduction
process to alose ether
than just bgin the
processA final ROD
should be used to
descibe the decisions
made aout the esidual contaminantvels.

Wha is the pupose of HRAs? HRAs assess the
risk of contaminants to human health. Contaminants
above MCLs or Peliminaty Remedition Goals
(PRGs) ae recaynized to pose a potentidbk to
human healthWe knav tha it will be necessarto
reduce theisk posed b these contaminants.
Therefore, HRAs should ont be conducted on the
contaminants left in plager where remedidion has
not yet been initited EdvardsAFB’s final HRA will
do just th& When the daft ROD is pullished on 6
July 2004,the inal HRA and the RD will descibe
the iemedial actions thdase been completeare
ongoing, or ae plannedThey will also desdbe sites
whete thee is esidual contamirteon. At these sites,
institutional contols tha will prevent access to the
contaminéion will be explained

HRAs should only
be conducted on
the contamination
left in place or
where remediation
has not been
initiated.
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SUPPORTING THE ROLE OF THE NATURAL RESOURCE
TRUSTEES

Paying the bill to corect the
naural resouce damges
1 | | 2 identified by the Naural
Resouce Trustees could
potentialy be moe
expensve than the IRP
investigations and
clearups themselks.
We educted ouselhes
about the equirements,
and we ae planning
programmadically. Natural
I D —— resouce planning and
documenttion for theTrustees
should not be left until the end of
the pogram.

The Trustees car éout all the Base'’
resouces:animal and plantesouces,and suréce
Figure 3-19. Single, Base-wide ROD, HRA, and ERA Wil Save water, water, groundvater, and dinking water. To
Millions of Dollars. respond to th@rusteeseventual equest ér naural

resouce injuly documenttion, EMR contirually
documents the are of releasesthe dearup stgs

ou10
HRA
ERA
ROD

single ROD, ERA, and “Rh

We realized yeas ago taken,a desdption of constuction and oads,a
Edwards AFB will that S’_"\CM gave us the desciption of wha contamingion was left behing
save $55 million by authoity to decide to andmost impotantly, whether thez were ary effects
not preparing prepaie one base-wide®D on resouces and Wa steps hare been tadén to
o instead of ten RDs for our mitigate the eflects.
additional HRAS, ten OUs. Ediard AFB wiill Our 24 pogrammdic initiatives in this bapter
ERAs, and RODs. prepare a single base-wide 1y saved or avoided costs of $71 millionChapters

ROD, a single inal HRA, 4 through 7 desdbe the same kinds of initizes and

. ar.1d a singleifial ERA. anadditional $12.3 million in savings in irvestiggtion
Prepaiing only one base-wide ®D has alloved us to techniques,jnformaion mangement,risk reduction
implement moe IRAs.

We will discuss tearup goals with the RPMs after
we knav how well the dearup tednologies will
work. It is estiméed tha EdwardsAFB will save $55
million by not pepaiing the nine aditional HRAS,
ERAs,and FODs.

innovations,and comranity involvement initidives.

3-16



CHAPTER 4
INNOVATIVE INVESTIGATION TECHNIQUES

EMR must detemine the nture and &tent of
contamindion & EdwvardsAFB. The Base has the
following chamacteistics:

« Military opegtions since 1933;
e Over 470 squar miles in aga;

e Five actve aeas of opation, eat area as lage as
some entie military bases;

* Multiple tenants inleiding NASA andAFRL;
» Comple geolagy and lydrogeolagy; and

» Contamin#éion tha includes jet fuelschlorinated
solvents,rocket piopellants UXO, and tiemical
warfare mderiel.

We cannot pedrm subsurdce ivestigations by
drilling at every site; thee will never be enough funds
for tha. We hare to use otheresouces to naow the
area and deease the uimber of sites Wwere we will
drill. How do we do th#& We hase found tha with a
combindion of Peliminaty Assessments (etrival
reseach and inteviews with retired emplgees) and
Site Inspection (pas& and actie soil s suveys),
we can assess aegt number of sites quidy. Using
this combin&ion of tediniques costs an @er of
magnitude less than a ceentional dilling and
sampling pogram.For the cost of a single
conventional 5-day drilling and sampling event a a
single site we can assess gen to eight sites using
archival reseach, interviews, and soil cas suwveys.
When we've completed our Bliminary Assessments
and Site Inspectionsye knav whete to dil.

We've pioven over and @er gain in our feld
investigations tha beginning with the simpledess
expensve tetiniques of ashival reseach, interviews
with retired emplgees,and soil @s suveys gves us a
7-to-1 or better return on the esouces spent on
investigtions. We've oganized our cost-sang stes
into a systema decision hiarchy, tha we use in site
investigations. The hiearchy begins with simpler and
less &pensve tediniques and leads thugh to the
most &pensve tedniques. Our gal is to bcus our
resouces on the ebr less-apensve stajes to ens@

we ae emplying moe expensve, time-consuming
techniques &the sites thawarrant the aditional
effort. The hiearchy also consider eabt tecniques
effects on our enronment and our ecosystems; mor
intrusive methods &r & the top of the hierchy. In a
real demonsttion of the \alue of our irestigation
hierarchy, we hare leaned enoughlzout sites using
only the less-gpensve tedniques to sugest sitesdr
“No Further Irvestigtion” (NFI) required

Often ony minimal conirmaory soil and
groundvater sampling a required to obtain NFIs
from the RPMs. Recding NFI decisions ery eaty in
the histoy of a site gnestes signifcant cost sangs.

This dchapter is dout our ivestigation hierrchy
and the beakthoughs ve've expelienced using it.
Here ae the tebniques:

* Archival Resea;

* Retired Emplgee Inteviews;

* Geoplysics;

* Remote Sensing;

¢ Soil Gas Suwreys;

¢ Cone RnetometerTesting (CPT);

< Cone RnetometerTesting (CPT)/Rpid Optical
ScreeningTool (CPT/ROST);

« Sampling Technolagy Assessmengnd
Remediéion (STAR) rig;

« Boreholes and Monitamg Wells;

* DownholeVideoAssessments; and

 Tracer Studies.

Not every technique is pplicable & evetry site but
when these témiques a& usedthey are used in this
order.

Before the frst field
work is perbrmed a a
site, it is advisable to
detemine hav you want
to use the da. This
includes the
estdlishment of smdr
well-reasoned Da
Quality Objectves
(DQOSs).

Over 460 sites have
been identified at
Edwards AFB.

Each site requires
investigation and
may require risk
reduction.
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WELL-REASONED DATA QUALITY OBJECTIVES

Every Project Manger
is in the lusiness of

- The first step toward
obtaining and e and
interpreting daa. DQOs a success u an

cost-effective

identify which dda ae
neededwhy those dia
are neededand hov
much déda should be
acquied DQOs also
descibe hav the daa
will be transbrmed into
useful inbrmation.
Without a ¢eally
defined end usedk the d#a, it is common ér more
daa to be obtained thaneanecessar

At EdwardsAFB, we:
« Develop DQOs edy in the feld investiggtion

planning stge of a poject;

Investigation is to
establish DQOs that
provide the required
data with the fewest
samples.

State Problem to be Resolved

(]

Determine Decisions that
will Resolve Problem

(

Identify the Specific Data Needed
to Make Only Those Decisions

(]

Define the Boundaries of the
Decisions and the Study

E

Develop a Decision Rule

(]

Specify the Acceptable Uncertainty Limits

&

Optimize the Design for Obtaining the Data

C

Prepare the Most Cost-Efficient Sampling
Plan for Obtaining the Decision Data

figure 4-1. Creating Smart DQ0s

4.2

e Customiz the DQOsdr eah efort and do not
assume thaDQOs deeloped br one site can
simply be used tamultiple sites;

» Ask the bllowing questions Wwen ceding the
DQOs:

What samples do | need?

Why do | need the samples?

How will I collect them?

How will I know when | hae enough samples?
— How will I maintain sample intgrity?

* Question the neeaf expensve quality
assuance/quality contl procedues duing site
screening ivestigations or inteim monitoling
rounds;

* Use sceening tebniques

wheneer possite until Knowing how to
there is a compelling eﬁectively deve|0p
rfaason tct) ILSG- mer | and use DQO
rigorous tetiniques; an .
J ares has resulted in

¢ Undestand thaa wise bstantial
use of our esouces is the Substar _la
credion of well-thought- cost savings at
out DQOs. Edwards AFB.

Effective use of the DQC
process hasesulted in
substantial cost sags for EdvardsAFB. With 160
sites curently under iwvestiggtion & an gproximate
sampling and anglical cost of $100,000 per sjtgse
of smat DQOs hasdcused ouriéld investiggtions
and saed us aleast 10 perent of the costs per site
This has esulted in asavings of gpproximately $1.6
million dollars to dae for this pogram.

HIERARCHY OF INVESTIGATION METHODS

We recagnize thd techniques wailable to investigpte
sites can beanked accading to their dgree of
ervironmental intusivenesstheir impact on paonnel
safkety, and the time andesouces equired to
complete them.

In evaluding the ange of investigation tediniques,
the esults ve can obtain tm relaively simplg non-
intrusive methods allw us to:

¢ Justify the use of merintrusive, more expensve
techniques of imestiggtion; or



Boreholes
& Wells

S.TAR.

B

Soil Gas
Surveys

CPT
A gCPT/ROST

¢h, Geophysical
& Surveys

Retired Employee
Interviews

Seismic
Profiles

!

Increasing
Cost
Archival
Research

3

Increasing Impacts
on the Environment

—

Figure 4-2. Edwards Air Force Base Hierarchy of Investigation Methods

* Rule out the needf ary adlitional investiggtion &

a site

With either esult,applying this type of pogressve
thinking saes both time and mowpeluiing field

investiggtions.
For example o

EdwardsAFB, 26

by the RPMs. ClI

f the over 460 sites identéd &
5 sites hee been pproved for NFI
os@rwas often obtainedybusing the

simpler irvestigtive methods tathe bottom of our
hierarchy, followed ty a minimal amount of intrsive
sampling At sites where a moe etensie

investigation was

varranted the sceening esults

were used todcus the ma intusive sampling dbrts

on speciic small

aeas and theby save considesble

drilling and sampling costs.

ARCHIVAL RESEARCH

Evely significant

enironmental inestiggtion a

EdwardsAFB began with achival reseach. In mary
instancesthe frst stg was fnding and eviewing old
aefial photaraphs. EdvardsAFB maintains an

Photographic
archives reveal
locations of many
old buildings and
old sources of
contamination.

extensve collection of
histoiical aeral photos
daing badk to the 1940s.
We have also taveled to
several History Offices and
National Archives to
reseach actvities &
EdwardsAFB between the
1930s and the 19808hese

4.3
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Archival Reseah pmojects hae yielded a walth of
informaion aout past sowes of contamirtaon.
Many of the fcilities in the photos no loeg &ist,
but their locéions can be accately mgoped Our
seach of photaraphic achives hasevealed the
locdions of old @s stdons,training aeas,opewtions

&

k_- -_—
Figure 4-3. Chemical
Weapons Training at

Edwards Air Force Base in
the 1940s

and maintenanceubdings,
storage huildings,and
disposal agas.

CWM testing training and
disposal vere conductedta
Muroc Army Airfield, now
EdwardsAFB, in the 1940s.
Historical arcchives hae been
especialf useful in
identifying the loctions of

the CWM staing and
disposal agas,as well as bomb tagets and gunngr
ranges. Our eseach eforts identifed 25 sites tha
may have been assodid with the testingraining or
storage of CWM.

INTERVIEWS WITH RETIRED EMPLOYEES

Most of the inbrmation aout
the histoical handling and
disposal pactices ér hazad-
ous maerials and hazaous
waste is not witen davn. We
decided to loc® and inteview
retired emplgees; the irdr-
mation the/'ve gven us has
proved invaluable in finding potentia}-contaminsed
sites and identifying the contaminants.

When consideng the \ariety of actvities
previously conducted BEdwardsAFB and the omber
of yeas the Base has been ixisgtence it would have
been nedy impossille to conduct an &ctve
ervironmental estogtion program without the
information provided ky the“old timers”

In summay, our emplgee inteview program:
« Recods information on actities from the 1940s to

1980sthat would have been losif not documented,;

been invaluable in

contaminated areas.

* Tells us vha standad handling and disposal
practices vere for hazadous vaste and ntarials in
the past;

Former employees have

showing us potentially-
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A question concerning
previous activities at a site
was answered when Wade
Martin, a former rocket
engine technician, visited
the Base and described the
site’s historical background.
Martin worked at Edwards
AFB from 1951 to 1981.

e Has \ery low costs
associged with
conducting the
interviews compaed
to the \alue of the
informaion gained,;
and

e Resulted in the
credion of three nev
Areas of Concer
(AOCs 458459,and
460) for adlitional
investigation tha
might not hae been
found otherwise

We use some edive methods toifid and contact
previous emplgees.We post notices in mespgers
and on our &b site and we disply flyers and postear
on base and in our commities.We also seek out the
newvspagers and nesslettes of retiree oganizdions

and post notices ther

The emplgee inteviews ae also parof EMR'’s
effort to inform and ivolve the comranity in the

Figure 4-4. Interviewing retired employees
has provided invaluable historical
information.

USE OF GEOPHYSICS

actions to tean
up the Base
The IRP stdf
recaynizes the

existing wiitten
recods and
enthusiasticajl
solicits feedbak
from both the
comrunity

and brmer
employees.

Undesstanding the rtare of the subsuace without
drilling holes in the gound equites using ery
sophisticéed tetiniquesWe use non-intrsive
geoplysical tetiniquesjncluding:

¢ Electomagnetics;

e Ground Reneteting Radar (GPR);

limitations in the
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« Magnetics; and

e Two-Dimensional and@ hree-Dimensional High
Resolution Seismic Rlefction.

It is our standat practice to pedrm geoplysical
suwveys bebre stating expensve dilling. More
details ae shavn belaw.

SEISMIC PROFILING OF THE SUBSURFACE

Used efiectively in the oil eploration industy for
mary yeass, EdwardsAFB was one of theilfst bases
in the naion to gply high-resolution Seismic
Profiling to an emironmental tearup piogram.The
method has pvided signifcant daa thd can
potentialy save thousands of dollartha would have
been spent in lessdused dHing programs. Seismic
profiling makes a ditical difference in beinglae to
place vells in aras on the Base withafttued
bediock where the vells will yield the most
groundvater and povide a better opptunity for
clearup.

Seismic pofiling was conductedta&dwardsAFB
over an aea of gproximately 16 aces. Sound aves
were geneeted by thumping a steel pla on the
ground suréce with a 16-pound hammeistening
devices called'geophonesimeasued the time
required for the sound wawves to tavel from the surdice
through \arying layers belav the gound and etum to
the surfice detecta: A computer anaized the sound
versus time de and gnested the subsuate imaes.

The imajing tecinolagy of three-dimensional
(3-D) high-esolution seismic pffiling provides
geolagists with a tearer pictue of the litholgy and
fractue nes bendh sites AEdwardsAFB. Seismic
profiling geneetes a tvo-dimensional (2-D) or 3-D
image of the subsuace thacan &en assist in
identifying the most likly locaion of contamintion.

Two-dimensional (2-D) seismic giiling is less
expensve than 3-D pofiling. At EdwardsAFB, we
use 2-D pofiling first, then use 3-D pfiling
judiciously at a few locaions to keep the cost dan.

We use seismic pfiling to:

¢ Chamlcteize the subsuaice;

« |dentify aras of high and @ pemeaility
(fractued bedock);
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» Locae potential wterbeaing zones; and USING REMOTE SENSING

¢ Optimize the placement ofrgundvater monitoing

EdwardsAFB has beenety successful in taking
and emedidion wells.

technolagies deeloped outside the einonmental

The seismic arena and adaing them 6r use within the IRP
The f I drilled “pictures” are used to Among the mostacent successes has been the use of
e first well dr _e _at place goundvater remote senserto locae kuried objects and CWM.
0U4 based on seismic extraction and One of our ballenges has been
imaging yielded monitoiing wells in aeas  to identify the loction of : :
St i where the gedtest previously buried CWM and Aerial surveys using
grounawater Tiow rates ,
four times greater than groundvater yields can ordnance wer the lage aeas tha remote sensors
. . be epected In some compise EdvardsAFB. The were used to
existing wells installed areas of EdardsAFB, most efective means to accom identify the
in the area. ground_/vater is plish this tgsk is tlough aeial potential locations
approximately 150 et suveys using emote senssr of buried CWM and
below the surlce At a He|icopte5 Carying
cost of up to $30,000 perel, placing a lage rumber specializd emote sensing ordnance over
of groundwvater wells using the usual methods is too equipment deeloped ly Oak Iarge areas.
expensve. Ridge Naional Laboratory were
The first goundvater well drilled using seismic used br aefal suveys.
images yielded wter & five callons per minte, neaty In 1997,two helicoptes suveyed aworld War II-
four times g eater than the risting wells & the site era ChemicaWarfare Materiel Stolage Yard and pais
Based on this successe’ll continue to use seismic of the Pecision Impact RargArea 4 EdwvardsAFB.
profiling to place vells in fractued bedock. The sensing equipment on the helicoptieduded:

e Video Cameas;

e Electomagnetic sensa,

¢ Magnetometes; and

¢ Twelve-channel nulti-spectal imagers.

Seismic Reflection Surveying

\ Seismic Source
Geophones

Ground
Surface

Direct Wave
(First Arrival)

Figure 4-6. Helicopter Carrying a Magnetometer

Seismic

Waves
Layer 1

Velocity 1

Density 1 The sensitiity of the sens@ was tested [or to
o ) Veiciy 2 performing the adal sunvey. Various-sizd metal
Density 2 . . .
objects vere puposey hidden in an aa on theange
Figure 4-5. Field Image and Seismic Profiling Method (Vertical Line and vere sureyed by the helicopteramote senssr

on the Field Shows the Probable Fracture Zone)

4.5
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The nulti-spectal imager was the most successful,
finding 100% of the planted objects. Subsequent
results of the helicopter aar suwveys indicded tha
they were ale to accuately detect metal objects
weighing as little as 30 pounds on threund surice
The nulti-spectal imagers contained themal
infrared sensa thd were paticulady effective in
finding objects on the sate in bushesand luried in
shallov soil. The imayes ely on tempegture
differences beteen the objects and Bagound

Figure 4-7. Aerial Remote Sensing Output (Locations of Metal
Objects in Pink Color)

SOIL GAS ANALYSES

When moe defnitive information is required to
screen and identify posdid contamintion & a site
we often use soilas suveys. Soil @s suveys involve
collecting and angking samples ofapor from the
subsuréce either passiely or actvely.

Passve soil gs suveys ae:

¢ Non-intrusive and thezfore can be ééctively used
in areas with may buried utilities;

¢ Simple to use andwolve placing asorbent
materials under metal contaireand sealing the
containes to the gound surace;

e Reldively fast because thdsorbent mgerals ae
retiieved after ony a few days and angized for
volatile contaminants;

« Effective in evaluding a lage aea because mgn
containes can be placed in aid over a sizale
area to“map” the contaminant disbution; and
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e Limited because the ardical daa ae qualitdive
and ae of a“relaive” naure.

At EdwardsAFB, passve soil s suveys hae
been successfut aolvent- and fuel-contamited sites
and in identifying the potentiahemical dgradaion
products & CWM disposal siteActive soil s
suveys ae different fom passie suweys and ag
descibed as 6llows:

e The piocess is a merintiuusive tetcinique tha
involves diving a thin pobe to a spedéd depth
and &tracting soil
gas with a acuum

pump;

The etracted
vapors can be
analyzed
immedidely on
site with a mobile
laboratory to
provide rapid
characterzation of
the site andeal-

Over 700 active soil gas
surveys were performed
during the investigation of
0U2. The real-time data
allowed mapping of the
|ateral extent of contami-
nated areas without the
expense of an extensive
drilling program or the lag

time dda to diect
additional
sampling;

time involved with waiting
for sample results.

* As mary as bur
probes can be
installed and sampled in one hotiaacost of
approximately $100 per sample point;

* The pocess is mch faster and lieger than
drilling soil boreholes; and

» The esults fom actie soil s analses ag
consideed qualitéive.

Both passie and actie soil gas suveys hare been
used dffectively a EdwardsAFB as pecuisors to
more intrusive soil boing and
sampling The dda from these
suveys hare been used to
detemine the
proper
placement of
boreholes and

__— Sampler Vial

Adsorbent
Cartridge

SOIL
LAYER

groundvater
monitoling Figure 4-8. Passive Soil Gas Collection
wells. Technique
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Figure 4-9. Active Soil Gas Surveys

CONE PENETROMETER TESTING WITH
RAPID OPTICAL SCREENING TOOL

The use of CPT pwides an accuate, fast,and
reldively cheg method of ealuaing subsurdice
lithology. ROST can be atkd to deline
contaminant plumes. CPTORST is an imestigtive
tool tha can povide anajtical daa for both soil and
groundvater. It also povides an accate means of
siting adlitional goundvater monitomg wells if
necessaf.

CPT and CPT/RST ae desdbed as 6llows:
e CPT is quik and does notepesete dill cuttings.

e CPT involves diving a pobe into the gpund
without dilling .

e The CPT pobe tip can be modédd to collect soll
and goundvater samplespr can intude dilect
resistance or @ST sensa@.

¢ Resistance sensocan continousy recod
information on soil types as theqire is diven into
the subsudce

Figure 4-10. Cone Penetrometer Equipment
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* The ROST sensor
includes a laser

thet causes Seyenty?ﬂve traditional
hydrocarbons in soil borings to 50 feet
the soil to cost $5,000 each. We've

fluoresceA fiber
optic line caries
the fluorescence
information to a

completed 75 CPT/ROST
“borings” to 50 feet for
$1,000 each, for a

computer the savings of $4,000 per
credes a location, or $300,000 in
contaminant savings overall.

profile.

The CPT/ROST
sensos were tested
at EdwardsAFB by drilling and lagging a small
number of soil bagholes diectly adjacent to
CPT/ROST points. Soil samplesere collected fom
the boeholes and angted by a laboratory. Results of
the CPT litholgic daa,the ROST contaminant da,
the soil boehole I@s,and the la anayses comrelaed
strongly with ead other

Because of the sing corelaion, regulaory
agencies pproved the use of CPTE&ST for much of
the site baracteization work at OU2 and other
Opemble Units @ EdwardsAFB. The ROST
equipment also prides a method of seening
groundvater for the pesence of ydrocarbons without
the need to collect a sample

CPT and CPT/RST ofer considesble cost
savings by providing the same subsade inbrmation
for $1,000per sample pointompared to $5,000 or
more per point using carentional soil bang
methods.

SAMPLING, TECHNOLOGY ASSESSMENT,
AND REMEDIATION (STAR) RIG

Taking the initidive to educe site westigation costs,
EMR obtained a tlege-ton tuck from the Base
Transpotation Squadon and ouifted it with a
completey self-contained dlting and sampling
system. Knwn as the SAR rig, the unit has
dramadically reduced sampling costs arekponse
times in suppadrof ervironmental site westiggtions a
EdwardsAFB.
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EdwardsAFB believes the SAR rig may be the
first of its kind to be hilt and used Y the US. Air
Force The SRR rig is used B EMR pesonnel to
conduct initial assessmentisrew sites orAOCs
quickly and cost-dectively. If more intensie
investigations of a site a required they are
contracted out.

Although not cpéable of sampling ithe d@ths
adhievable with lamger dilling rigs, the SR rig
includes the dllowing equipment:
¢ A hollow-stem augr with tydraulic direct push

cgpability;
¢ A built-in equipment decontamitian stdion;
* Poteble and gay water stoege tanks;
¢ A 2,000-pound lifting ane; and

e Suppot equipment sut as an eledtr geneegtor,
air compessoyand a submsible groundvater
pump.

Much of the equipmentof the SRR rig was
obtained as sptus from other EdvardsAFB
programs & a consideable cost saings.

Use of
the SAR rig
for sceening
sites has also
resulted in
substantial
cost s&ings
for Edvards
AFB. With
over 160
AOCs
investigpted,
the SAR rig
has povided higher lexibility, more rapid mobili-
zaion, and laver cost than dfbase ditling
contractos. We calculge tha we hare avoided
$156,000 in dilling costssince the bginning of the
STAR program.

Figure 4-11. Drilling a Borehole on Rogers Dry
Lake Using the STAR Rig

BOREHOLES AND MONITORING WELLS

The EdvardsAFB IRP has detenined tha allowing
flexibility in a design can be an imgant cost-sang
concet, even when it involves the installigon of soil

borings and goundwvater
monitoiing wells. Other than
soil excavation, the dilling of
boreholes is one of the most
intrusive investicative method
used &IRP sites.

Due to the elatively high
ervironmental intusiveness
associged with dilling, most
of the irvestiggtive tedniques discussed up to this
point piovide informaion on minimizing the amber
of borings required and ensimg their optinum
placementThe penses assodtad with the
installgion of exploratory borings and goundwvater
monitoiing wells indude:

Edwards AFB often
specifies “over-
sized” groundwater
monitoring well
casing diameters.

¢ Contracting;

¢ Mobilization;

« Utility clearance;

e Natural and cultual resouce piotection;
¢ Waste handling;

¢ Decontamintion; and

e Demobilizdion.

At mary installaions,the diameter of the soll
boring or monitoing well is designed to be as small
as possile based on the assumptiontthaminimum
size will result in the lavest aerall cost. Havever,
this practice can end uesticting the usefulness of
the well for future emedial actions (i.ecausing
additional
drilling
requirements
at the site).

When
appropriate,
Edwards
AFB
personnel
specify
“oversized”
groundvater
monitoling
well casing
diametes in
anticipaion

Figure 4-12. Monitoring Well Installation



of future potential
requirements.
Oversized
monitoiing wells hare
the adantagyes of:

¢ Providing access
for specialied
equipment sut as

logging tools,

cameas,or unigue —

monitoiing figure 4-13. Logging Soil Borehole
equipment; Samples

e Being easy converted to atraction wells to
accommodge davnhole etraction equipment stic
as dedicted pumps; and

* Reducing the net sitdearup costs since ehdime
a well is plannedpotential futue uses ar
consideed

DOWNHOLE VIDEO ASSESSMENTS

In mary areas aEdwards
AFB, groundvater is not
encounteed until bedock
is readed Potential
contamindon sud as
trichloroethene (TCE)
may be loc&ed in the
bedock fractues.
Monitoring this type of contamirimn and its
dispesion lequires an undstanding of the niare and
extent of the factues.

Video cameras
were used in order
to see bedrock
fracture zones.

At OU6, EdwardsAFB
_ personnel lovered video
.~ cameas into boeholes
drilled into bedock in
order to see the dictue
zones.The cost of per
forming a video swrey
was gproximately $1,000

i f to $2,000 per bahole
4 Borehole videos mvided
g a pictue of the bedck

fractues and the gund
water yield though eah
fractue.

Figure 4-14. Inserting a Down-
hole Video Camera into a Well
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The davnhole video swreys ae used in
conjunction with other mcedues sub as“packer
testing”and coing to evaluae bedock fractues.
Using the esults
of the video
suwveys combined
with computer
simulations, 3-D
models of the
subsuréce could
be ceded The
videos also
provided
information used
to optimiz the placement of &l screen intevals in
the goundvater monitoing wells thd were installed
in bedock.

This work is pat of the contining efort by the
IRP to st involved with the deelopment of
technolagies tha hold the pomise of signitcantly
reducing site imestigation and long-ten monitoing
costs.

Figure 4-15. Image Looking Down Info a
Soil Boring With a Downhole Video Camera

TRACER STUDIES

In an efort to demonstte thd groundvater
contamindéion in cetain aeas of EdvardsAFB poses
little or no thea to of-base ecetors, IRP pesonnel
have initiated sophisticed tracer studiesThe
objective of the studies is taate” the goundvater
bene¢h Ragers Diy Lake and tace its histacal
movement.The tiacer studies wolve the monitang
of three constituents in the siteogindvater: tritium,
carbon burteen (C-14)and inoganic mineals.
Radioactve tiitium
concentations in the uppe
atmosphee were elevated
during the 1950s due to

Tracer studies are
used to “date” the

atomic bomb testing gmundwater and
Netural precipitation trace its historical
caried some of the itium

movement.

into the gound where it
migrated into the
groundvater. Measuement
of tritium levels in the goundvater can be used to
detemine if ary of the goundvater ddes flom bebre
the 1950s.
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Figure 4-16. Map of Tracer Studies

C-14 occus in a knavn ratio to C-12 and degs &
a knavn rate with a 5,700-gar half-lie. Measuing
the level of C-14 in goundvater is also an indidar
of the @e of the veter. The gproximate ayje of the
groundvater beneth Ragers Diy Lake is estimsed to
be 10,000 to 20,000ewss. In adlition to mdioactve
speciesjnorganic mineal concentaions can be used
to characteize the goundwvater. The concenttions
and etios of wvarious inoganic cdions and anions in

4-10

o RLAMW
2]
3 l@ 4,200 ym

— =04y
0o PATR S
. LAl 19,

the goundvater can be used telee one boy of
water to another

Tracer studies va been pdiculaly useful &
OU10 in aluding the possile threa of
contamindon to of-base ecetor wells. Potential
migration of contaminants ém sites within Ediards
AFB toward the of-base eceptors does not@pear to
be occuring, or the contamint#on is mwing & an
extremely slow rate. Thus,the curent dda indicae
that the thed to off-base eceptors is \ery low.
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ESTABLISHMENT OF THE BASE ENVIRONMENTAL « 1,4-Diaxane;
ANALYTICAL LABORATORY * Perchlorate;
EdwardsAFB is one of  Fuel dding and ingerprinting; and
the few DoD installa The on-site e JP-4,JP-7,JP-8,and JP-10 spedian.
tions tha estlished ]
o el analytical labora-
our own anaytica torv at Edwards AFB EVALUATION OF THERMAL OXIDIZERS FOR DIOXIN FORMATION
laboratory to patially Ory at cawards
suppot the IRPThe has been used to In June 1996EMR pesonnel esponded to the
Base Emironmental reduce the cost concens of seeral local citizZns egarding the apor
Analytical Laboratory . emissions fom themal/
(BEAL) facility has and ex_pedﬁe th_e cdalytic oxidizers used to - ,
analysis of environ- dest aini The citizens
been used tceduce the estoy vapors containing
cost and pedite the mental samples. chlorinated compoundstane concerns made us
anaysis of ewiron interim removal site reevaluate and ask
mental samples. Spemfcally, concens were more questions
In addition to estalishing a local anatical ;zlrsme;iﬁaﬁ;i::iesspig;egral about this
cgpability, the BEAL facility has: :
dioxins, since these com par’ucular CleanuD

* Provided EdvardsAFB with a“first look”
cgpability prior to stating ary formal monitoing
program; and

pounds vere knavn to be method.
emitted fom commecial

hazadous vaste incineators.
¢ Provided an enhanced agttal cgability for the To respond to pult concens, EdwardsAFB
Fire Dgatment Hazadous Responsteam.

conducted etensve reseach to derelop a dixin
sampling and angsis plan.

Figure 4-17. The Base Environmental Analytical Laboratory (BEAL)

The on-site angtical laboratory at EdwardsAFB
can conduct erronmental angses br both oganic
and inoganic contaminants in suppaf site
investigetions, opertions and maintenance sampling
and some long- ter monitoing programs.

The léboratory has also contruted to the

development of'specializd” analyses,including
those br: Figure 4-18. Testing for Dioxins in a Thermal Oxidizer

4-11
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- INVESTIGATION OF HOMESTEAD WELLS

Prior to the 1940s,
homesteadsrin the
AntelopeValley literally
creged an oasis in the
deset by drilling
groundvater wells for
agricultural and domestic
purmposes.

EdwardsAFB peisonnel
conducted a base-wide
effort between 1991 and
1994 to identify potential
homestead rpundvater
wells on the BaseThe
results of this imestigation
were as bllows:

gl .
s 1-.,:_"-‘-_,.' & |:_

figure 4-19. Collecting Data at an Air

Monitoring Station

Homestead laws
allowed citizens to
acquire 320 acres
of public land in
desert areas of the
country. The key to
staking a claim was
to make the land
productive. The key
to productivity was
finding water.

¢ QOver 653 inactie water wells were locded; and

 Although mawy of these wlls were caped or
destoyed when the Base &s esthlished
approximately 200 still povided a pghway for
contaminants to migte to the goundvater.

EdwardsAFB pessonnel seened edtof the
abandoned homesteactlls for possilte

contamindéion. After the wells were sceenedthey

The USER was askd to conduct theapor testing
since thg were considezd ty the citizns to hae
unbiased xpettise

Initial stad testing of a thenal/cdalytic oxidizer
at EdwardsAFB detected digin in two out of thee
samples tlevels dove wha was &pected

Corrective actions initited as aesult of these da
included:

e Shutting davn the «idizer and making opetional
changes,even though no rcess was identifed to
account 6r the dixin formation;

L

Figure 4-20. Homesteaders Drilling

» Retesting thasshaved diain levels emitted fom 2 Water Well

the unit vere well belov proposed egulaory
standads; and

» Atmospheit plume modeling to fuher
demonstate thd the emissions &m the aidizer
did not pose a health &t to the pubc.

AFB revealed thedllowing:

IRP;

4-12

were cgpped with lo&ing cgs so thathey would no
longer provide a
pahway to the
groundvater.

Following the

screening it was
detemined tha
additional intusive
groundvater
sampling and
anaysis would be
required for over 60
inactive homestead
wells. The esults of
the homestead &ll sampling and angées & Edwards

» Groundwater in eight sparate wells was bund to
be contaminid, and the sites are listed ly the
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slow to dgyrade has a lav adsoption
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cgpacity onto garular actvated
carbon,and is not easilremoved
from water via air stipping.
Perchlorate was identifed in
groundvater monitoing wells near
the EdvardsAFB notth boder &
concentations as high as 760 pgamper

Figure 4-21. Edwards Air Force Base Location of Homestead Wells

e The sites wre futther irvestigated as pdrof a
Remedial Inestigation phase andound to be
clean; and

e Ead homestead @ll is sheduled to belosed
accoding to Calibrnia Depatment ofWater

Resouces (COWR) well abandonment guidelines.

In addition to identifying the contamied sites,
EdwardsAFB perisonnel detenined tha mary of the
280 peviously-abandoned wlls were not corectly
destoyed and a plan has been implemented to
propety close these ells accoding to CDVR
guidelines.

SAMPLING OFF-SITE WELLS FOR PERCHLORATE

Perchlorate represents a e contaminant of concer

tha was ecenty identified in goundvater monitoing

wells locdaed near the ntiiem boder of Edvards
AFB. The contaminton
originated from the elease

With the very slow of ammonium pehlorate, a

rate of groundwater primary component of solid

movement’ we rocket fuel.

don’t expect any Perchlorate is ormed
. from the dis-assodian of

contamination to ammonium peshlorate in

leave the Base.

groundvater. Ammonium
perchlorate is a highy
solude salt,and pechlorate
is difficult to trea because
of this solubility In
addition, the constituent is

However, the wells
will provide us and
the public with
peace of mind.
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billion (ppb). In 1997the St&e of

California set the mvisional action

level for pechlorate & 18 ppb In

1999,the USER calculded a
“Drinking Water Equvalent Level” of 31.5 ppb; thea
same lgel is being consided by the USER in its
development of a Erchlorate HealthAdvisory. Based
upon this inbrmation, the pullic was concared dout
the potential miggtion of pechlorate to of-base
drinking water suppy wells.

In response to puic concens,we coodinaed a
joint response beteen EdvardsAFB, the RAB, the
California DHS and the local ater puwveyors.
EdwardsAFB
aranged for
sampling of the
drinking water
supply wells
located in the
comnunities of
North Edvards
and Boon.
Groundvater
samples &re
collected and
analzed by the
DHS. The results
of the sampling
indicated no
perchlorate in the
wells.

EdwardsAFB has installed eight diional
groundvater monitoing wells to povide a better
undestanding of the ydrology in the Noth Base
area.We also ag actvely involved in the deelopment
of effective treament methodsdr pechlorate.

Figure 4-22. Sampling Groundwater



CHAPTER 5
TURNING DATA INTO INFORMATION

Data ae tumed into useful irdrmetion when d#a ae
collected organized, and displged in ways tha allow
them to be compad efectively and eficiently.
Tuming dda into information tha suppots decision
making is alvays a tallengg, but paticulady so for
sud a lage number of sites thiagenesate thousands
of daa points and hundds of pimary documents.
Having useful inbrmation instead of just columns of
numbes bajins with well-planned DQOs; please see
Section 4.1dr a longer discussion of DQOgfter
DQOs ae esthlished EMR uses seeral sophisticted
techniques to ealuae and compar dda and daw
information from the déa. In this tigpter, we
highlight our:

« Gegraphic Informaion System (GIS);
¢ Handling of Goundvater dda;

* Development of a\FRIMS Intggrated
Supplemental Diabase;

» Development of baaground metals concertions;
and

» Document mangement.

THE GEOGRAPHIC INFORMATION SYSTEM (GIS)

The EdvardsAFB GIS was planned and deloped
from the bginning to be a comphensie base-wide
system incqguorating
informaion from maly
organizdions on baseThe
GIS is contimally
expanded and uptied
Ead omanizaion involved
in infrastucture or
opektions is esponsike
for loading and
maintaining its dea in the
GIS, and all the d& ae available for use ly base
organizdions.

The GIS is a &luéble asset to EM and the Base; it
would be moe difficult to undestand or bange the
Base Comprhensie Plan without the base-wide GIS

The Edwards AFB
GIS system is
continually being
expanded and
updated.

5-1

EMR uses the GISxéensvely and thee ae enomous
beneits. The GIS:

¢ Shaws us lhilding, road and infastucture
locations which in tun shav us where we should
not diill;

¢ Organizes soil boing and vell daa and bemical
anayses ly geagraphic locdion, making the d&a
instantly available via“point and dick”;

* Maps and displgs contaminant concetions in
soil and in goundwater;

* Helps us see ere to place ma sample points to
fill data ggps;

« Shaws us our prgress in isk reduction as soll
contaminéion dedines and goundwvater plumes
recede;

« Shaws us undaground utilities so thiawe can
avoid dilling near themwhich would endangr
personnel and equipment; and

» Helps us ealuae wind diection,terrain, and oad
accessand theeby pinpoints theight locaion for
our Rentdborane destrction actvities.

TCE GROUNDWATER CONTAMINATION
Low Concentration ]
Moderate Concentration [ ]
High Concentration [ I

Figure 5-1. Two-Dimensional GIS Map of Groundwater
Plume with TCE Concentration Contours
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GIS mas ae also ery helpful to our Command
personnel RPMs,staleholdes, and commnities
when thg are used in prsentéons.

GIS has enhanced and autdethdda oiganizaion
and etrieval, daa compaisons,placement ofemedial
systemsand the esulting edsy, quidck risk reduction.
Without GIS we would hare had to prduce the
results maunally at a cost of &r geder time and
effort. Moreover, when an RPMa RAB memberor a
member of our comaomity can“see” into the
subsuréce they can better undstand the decisions
we male regarding the placement and type of
remedidion systems.

CREATION OF GROUNDWATER MODELS

We undestand the conceration of contaminants in
groundvater and the dection and speed ofgund
water mozement ly using sinulation programs

refered to as'groundvater models. The esults of
the sinulations and the models tell us the lboas
and concentgtions of contaminon in the
groundvater and vhere and hw quidkly it is moving.
We can oeirlay the models onto nps of the
comesponding IRP sites using the GIS &dsee” the
locaion and meement of goundvater and
contaminéon beneth the sites.

By compaing plume shpes @er time overdaying
them on top of edcother we can vetch groundvater
movement and contaminant magon and see the
contaminéion concentations detine and ecede in
response to ouiisk reduction eforts.

GIS thus tuns columns of leemical déa into
usale informaion. The information reveals tends
and diections in contaminant concegttons, points
out aeas of high conceration (“hot spots”) viich
are frequenty under or near the sae of the

Figure 5-2. Main Base Plume Map
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contaminéion, and pedicts migation and the plume’
response tolearup actions.

We use the model§I1S displas,and GIS mps to
shav us wherr the aquiér is conined and to pdict
groundvater concenfitions oser time The
concentations ae used to mdict the diects on local
receptors. With the input of aditional site conditions,
groundvater models can be used in tNeal
Attenuation (NA) studies to estinta hav quidkly
contaminant concerations ae dedining due to
naural biological actvity and naural conditions.

Here ae two examples of our accomplishments
using goundvater models:

¢ We ran a goundvater model 6r OU1 using a time
peiiod of 99 yeas and disceered tha the plume
would not migate very far nor would it get
appreciably cleaner in 99 gass. Because of the
model esultswe ae considang Institutional
Controls & the site and lgan hot spoteduction
efforts.

¢ At IRP Site 13/133the goundvater model
allowed us to Ibse a landii much more quidkly.
Preliminary groundvater results dengradient fom
the AFRL Landjill had indicded the landfi might
be a soure for the plume bendlait. But the
groundvater model teally indicaed tha the plume
originated upgadient fom the landfl and was
merely flowing under it.
Sampling upgadient fom the
landill confirmed the model and
found the plume souce We
were &le to dose the landl site
because it did not cotiute to
the goundvater contamingon.

In addition, we use the GIS
models and the easy-to-unsiemd
graphics ¢ RPM and RAB
meetings to desitre the subsualce
and the meement of goundvater.
The mas and displgs help the
RPMs and otharvisualiz the sites,
the inteactions in the subswate
and the distances to potential
receptors.

H EMA 15D Main
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DEVELOPMENT OF AN AFRIMS INTEGRATED
SUPPLEMENTAL DATABASE

TheAir Force Restation Informaion Mangiement
System (AFRIMS) is aAir Staff database thatracks
crucial financial and phase tiad the OU-level for all
Air Force Restaation
Programs.We populége the
AFRIMS daabase with our
daa and the dabase
provides Command anklir
Staf with, among other
things,a Cost to Complete
and a Shedule to Complete

We ae required to
populae and upd
AFRIMS frequenty. Since
we also input da to our
local pioject mangement
daabasesye were facing
enteing daa nultiple times.We decided to tild
relaed daabases thawould impot and &port daa to
and flom AFRIMS, thereby:

* Kegping AFRIMS updaed;

e Making curent daa available to all the elaed
daabases simltaneous}; and

Moving towards a
single, centralized
relational database
should eliminate
multiple data entry,
data entry errors,
and inconsistencies
in data.

* Requiing us to enter da onl once
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Several of the nev tools ae complete; theare pat
of the Intgrated Supplemental Dabase (ISD)We
are nav pioneeing sophisticked enhancements to our
ISD.

We hare equipped our ISD with a Site Hisyor
text field where PMs ecod a complete histgrand
desciption of the site in tet form: site dharacterstics,
naure and gtent of contaminion, phase
desciptions, decisions eathed primary documents
conduded etc The bendf is tha this is the single
version of the site histgr it is frequenty updded and
the tet is instanty retievable. Now the details and
strategies desdbed in the naetives,the Mangement
Action Plan (MAP),and in commnicaions with the
RAB or with Command will all be up to taand
consistent.

Our most aluable AFRIMS enhancement is the
Narative Writer. The Narative Writer uses the Site
History field and d#a from AFRIMS and our ISD to
crede our naratives.

Because of EMR enhancement8 FRIMS and
our I1SD will nov keep tradk of the histoy and
evolving stiategy at evelry site Sites ag four
dimensionalwith time as thedurth dimension.
Almost everything & a site banges with time:
technolagy, public opinion, reguldions, agency
personnelthe extent of contaminton, laboratory
methodsdetection limitsthe naure of the isk and
how and vhere to contol it, and the egulaory
agencies’approad to fisk reduction ae just a éw
examples.

We ae linking our Cleanp Requiement
Information System (CRIS) decision-suppsoftware
with our ISD We will export theARARs for a site
directly to the Site Histor field of the ISD In
addition, we will import contaminant da from the
AFRIMS Reldive Risk felds to ourARARS site
contaminant list.

We will use the same thibase congats to tadk
our potential UXO locons and the gplicaion of the
Rang Rulg if it becomes pplicable to Edvards.

DEVELOPMENT OF BACKGROUND METALS CONCENTRATIONS

Using «isting dda to yield moe information is
always a betteretun on our iwestment than
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generting nev daa.We're alvays seathing for ways
to use gisting dda to yield nev information.

Knowing the bakground concenétions of metals
in soil and goundwater is essential to kmang
whether and he much to dean up a sitéwith over
460 Sites/DCs & Edwards, detemining the
badground metals concematrons of eah site and
AOC could be ¥pensve and time consumingdhe
AntelopeValley is an aea ich in metals and ater-
solude metal salts. In OU4aurally occuring levels
of bewyllium and asenic ae up to 100 times higher
than egulatory limits.

How could we get ba&ground metals
concentations d a reasonble cost eer sut an
expansve aea?We have thousands of samplesults
indicating soil and goundvater metals concerdtions;
mary of the samples &re collected Blocaions tha
were not contaminted Could we use thoseesults?

With the RPMswe developed a plandr using
existing dda to calculée ba&ground metals
concentations without hging to obtain a single me
sampleWe pulled fom our déabase the
concentation of eath metal in gery uncontaminted
soil sample on bas®V/e ezen deeloped a plan with
the RPMs vereby we could use the metadsults
from soils contamirtad with petoleum lut nothing
else

Our petts in
staistics met with the
regulaory agencies’
expetts and deeloped
the staistical piotocols
we used to calcuta
the bakground metal
concentations from
our «isting dda. The RPMs pproved the calculi@ons
and the esultant badground concenttions. The
result is thawe have efectively conducted the
badground studiesdr hundeds of sites without
taking a single ng sample Badground studiesdr
469 IRP sitestaonly $5,000 per sitevould have cost
us $2,345,000We ae also gnesting lamge cost
savings because &vae not equired to ¢ean up
metals sites to \els deaner than baground Saving
just 40 hous a year in ngotiating badkground levels
avoids an adlitional $938,000 &pense

Several sites where
metals were present
immediately qualified
for NFI status.



In 1995 we pioduced our Rigrammadic
Badground Metals Rycedue DocumentWith
badground concengtions nav known over a wide
expanse of the Basesereral sites immedigly
qualified for NFI stdus.At sites still under
investigation or dearup, we will take no futher action
for metals unless metals concetitms ae &ove
regulaory limits and &ove the bakground levels.

Other EM Dvisions h&e used our Baground
Metals documents he Quality Dvision receved a
Regional Water Quality Contol Boaid Order to
monitor wells near eaporation ponds aSouth Base
and was concared whether soméhigh” metals
concentations would cause th&@ater Boad to act.
The South Base Biground Metals in Gsundwvater
document sheed the Quality Diision thd the metals
concentations, while in some casedave regulaory
limits, were belav badkground levels.

DOCUMENT MANAGEMENT

EMR geneates moe than 100 documents dagear
for review and commentytheAir Force and the
RPMs. Een the emote possibility of misplacing or
omitting the commentsdm ary one of our dogns of
reviewers concems us,so We plysically tradk the
locations of the documents and theview copiesWe
know where a document is in it®riew cycle, and we

Figure 5-4. Document Organization in the IRP Library

)

Turning Data Into Information
physically track the l
comrespondence tha !
contain eviewers’ i
commentsWe shav
in a tble in our
Monthly IRP Staus . o
Repott the -
comments thiahave
been eceved

Figure 5-5. Older Hard Copy
Documents Being Scanned into
which comments a&  Electronic Files.

due and ly wha
date. Our document magament is d€fctive, and the
tradking task is done marally.

We reseached the use of document mgament
software. GIS pesonnel vere expeimenting with a
document margement software pakage thd tied the
graphic informaion to reports and other tdual
information. Other document magament systems
were also inestiggted On paoer the cost séngs
seemed imp@ssve, but in reality the cost of the
hardware and softare, the dhanges to contict
deliverables, problems in deeloping déabase
secuity, the limitaions of mwing dda acoss the
DoD Inteinet seclity bariers, and the wideange of
cgpabilities of the w organizaions tha review our
documents made theviestment in a fujl-functional
document margement system too cogtand isky.
The mission of EMR is to ptect human health and
the ewvironment; the xgpenditues of funds and human
resouces to deelop sub a system did not seem to be
a wise ivestment.

If and when the Commnicaions Squadsn or
some other @anizaion & AFFTC develops a
document margement systenEEMR will evaluae its
usefulness and adopt it if it is costesftive. For nov
documents & receved inAdobeAcroba so thg can
be accessed eleotrically. Older documents thare
used fequenty have been eleatmically scanned and
can be ead withAdobeAcroba. The older documents
are maintained as ingas. Optical Chacter
Recagnition (OCR) softare can cowert scanned
document imges into t&t; however, we hare
detemined tha it would be ey difficult to ensue
tha OCR’ed documents maintain theaet wording
that was gproved ty the RPMs. Maintaining the
documents as inges allavs us to @oid tha problem.



CHAPTER 6

CLEANUP AND RISK REDUCTION
METHODS

The gal of theAir Force’s Restoation Piogram is to
protect human health and theveonment ly locaing
and educing isks.The Pogram Mangement
objective is to educe isk to the point of secing site
closures as quikly as possile and to do so with the
wisest use of and highegtum on pogram esouces.

In Chapter 2,we desdbed EdvardsAFB’s stategy
for nsk reduction and the gts we tale acpss the
Base to implement the stegy. One measer of the
retum on irvestment is theumber of siteslosed As
of December 199% dwardsAFB hasclosed via
findings of NFI and NFRAR65 Sites/ACs, or
57% of our sites In this dgpter, we highlight the
innovations and initiives we use toeduce isk and
close sites.

Existing and ne technolagies ae a big parof the
risk reduction pogram.The Edvards subsudce can
be dificult to dean up—in seeral arasther ae
chlorinated solents in factued bedock. We seek
better and better thoolagies to help usaduce isk.
Tha aim madches our ole as alest Center—w test
and efine nev and old tehnologies and gport our
lessons leared to other sitest &dwards,and to the
Air Force and the lger restogtion comnunity. We
work to detemine the most ééctive way to reduce
risk while making the
wisest use of ouresouces.

At sites wher
contamindion levels ae
below action levels or
where enbrcedle
institutional contols can be

We are most proud
of the relationship
we have with the
surrounding com-

munities through used to pevent contact

the RAB and the with contaminéon, EMR
. writes a Site Summsgr

e techn0!0g|_es Report justifying a fnding

We are putting in of NFI, andwe dose the

place to accom- site. At other sites,

plish cleanup. however, the iisk posed

warrants aditional action.

This chapter highlights 25isk reduction initidives
and inn@ations. In summay, they are:
» Using CERCLA's flexibility: Time-Ciitical
Remaeal Actions
» Base-wide Initiatives
— Natural Attenugtion
— Badkground Metals Studies
— ChemicalWarfare Maeriel Management
 Shallow Soil Risk Reduction Methods
— Undeground Stoage Tank Remuwal
— Soil Excavation
— Estalishment of a Soilfreament Fam
— Drill Cuttings and Clean Garkburden
Management
— Betyllium Burial
« Established Risk ReductionTechnologies
— Bioventing
Dual Extaction
— Bioslumping
Mobile Free-Poduct Recwery
Air Spaging/Soil Vapor Extiaction
* Methods Under Test
Cometdolic Biodegradaion of Trichloroethene
Oxygen-Releasing Compounds
In-Well Vapor Stipping
Biofiltration
Intemal Comlustion Engnes
« Other New Techniques
— Micropumging Groundvater Wells
— Supevisory Contol and DaaAcquisition
System
— Use of Skid-mounted Equipment
Successfulisk mangement iwolves moe than
implementing miltiple tednolagies. The other
strategies tha have made ourisk reduction and
closure program a successear
« A bias tavard action,not stug. Risk reduction and
closure ae the centl tenets of our gram; 46%
of the FY99 ldget was expended on ne and
contiruing remedial actions.

« Efforts tovard a shaed undestanding in the
staleholder team that is seldom pactical and
rarely possilbe to reduce isk to the point were
contaminant concergtions ae & pristine levels.
EMR’s task is to accarely measue the isk and
reduce it as ééctively as possile.
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e A combined team &brt by the IRP stdf the
RPMs,the RAB and the lager regulatory
comnunity.

¢ The esoucefulnesscredivity, and pesistence of
the team to learfrom eab other and fsm the
larger comnunity.

* EMR’s willingness to ¥ expeiimental tebiniques
and altenate methods. EMR intes and
encousges othes to efine their tebnologies d
EdwardsAFB sites.

A WILLINGNESS TO TRY EXPERIMENTAL TECHNIQUES

EMR tradks the deelopment of n& technolagies and
is aways willing to field test &peiimental
technolagies tha may provide cost-efective risk
reduction &Edwards and otheAir Force Bases once
the lessons leaed ae

shaed EMR’s

technolagy test pogram Edwards AFB has

delivers these benis: demonstrated the

" We encousge the flexibility of
efforts of the pivate o
sector toihd less CERCLA's Time-
expensie and moe Critical Removal
effective risk Actions .

reduction methods;

* We maintain an
expett staf that is & the brefront of the emedial
technolagy field;

» We piovide signifcant dvidends to the [wvate
sector and other Dolatilities by demonstating
the gplicability and limitations of nev
technolagies; and

* We hae detemined tha several tedinolagies work
very well.

With sud a \arying lithology, including several
areas vhere the contaminantsafocded in fractued
bediock, EdwardsAFB is an ideal locdon for testing
expeiimental emedial tebnolagies.

USING CERCLA’S FLEXIBILITY TO REDUCE RISK

EdwardsAFB has demonsited the fexibility of
CERCLA as the mfered egulatory medanism
under vhich risk reduction actions can be planned
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reviewed implementedand documented in an
expedited manneWe highlight these tiee examples:

¢ Pentdorane destrction;
« SRAM motor emoval; and
¢ |nactive landfll closure.

PENTABORANE DESTRUCTION

As the sging goes,“timing is everything.” That can
be especiajl true when esponding to thagk from
400 ajing cylinders of the high-enepgetic rocket fuel
pentdorane Pentdorane vas deeloped in the f@
1950s and lrns with temendous heavhen eposed
to air.

Approximately 200,000 pounds of pefttarane
were stoed d& AFRL in 400 steel ylinders for the
past 30 gas.
Inspection indi
cdaed tha mary of
the g/linders did
not meet the
specifcations for
contirued stoage
or shipment wver
the highvay.
Cylinder failure
could pove lethal. On-site destction was considexd
the most viale tregament option.

EMR detemined th&a CERCLA potocols ofered
the most lexible and &peditious egulaory option for
handling the deatiction of the pentzorane The
CERCLA piocess s used because:

.
A

of Pentaborane

Figure 6-1. Steel Cylinders

* An EE/CA was an gcellent means of planning the
destuction, obtaining egulaory and pulic buy-in,
tradking the actiity, providing for protection of
pubic health,and aoiding long delsis associged
with pemitting; and

¢ A Time-Ciitical Remwal
Action could epidly
address the deasiction of
the g/linders tha were
found to be copnded or
otherwise danged

Within the CERCLA
processwe deeloped a

Diligence, safety,
and no surprises
were the rule on
this operation.
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Project Plan to tnspot and deswy the eight most
heaily-damaed g/linders & a remote specialy/-
chosen site ttAFRL. To protect the safty and health
of the poject teampn-site pesonnel,and the pulic,
the Ppject Plan demanded speciprocedues and
extensie precautionsjncluding restictions on wind
speed and diction.We destoyed the eight danged
cylinders in theee smoothl-executed bim events.

It is impottant to see thawhile the penthorane
destuction pogram was not eligble for IRP funding
the CERCLA pocess could be usedrfthe sk
reduction pogram funded # the Quality Dvision or
other ludgets.

Figure 6-2. Controlled Open Burning of Corroded or
Damaged Pentaborane Cylinders

SHORT-RANGE ATTACK MISSILE (SRAM) REMOVAL

SRAM rocket motos and ocket fuel ae inheently
unstdle. Upon disceering an old SRAM motor
stored in elatively poor condition BAFRL,
immedide action vas equited to educe theisk and
ensue the safty of site pesonnel. EMR poposed a
Time-Ciitical Remaval Action be implemented under
CERCLA.
An EE/CA was pepared and eviewed by the
regulaory agencies and the plib. The EE/CA called
for using a emotey-
controlled forklift to

No permlts were transpot the SRAM to a

necessary under sak distance way from
CERCLA, which the huildings vhere it
further expedited could be safly destoyed

The destuction occured
sakly and without
incident.

the procedure.

Cleanup and Risk Reduction Methods .-

No pemits were necessgrunder CERCLAwhich
further xpedited the prcedue. The entie removal
action was well documented and thaughly reviewed
by all involved

It should be noted thahis actvity was also not
eligible for IRP funding However, regulaory and
funding decisions can be considdrs@arately.
CERCLA piocesses can be used femoval actions
that are not funded ¥ the IRP

INACTIVE LANDFILL CLOSURE

Closing a penitted landill under CERCLA authaty
rather than the merpresciptive RCRA eguldions
saves substantial time andsouces.At Site 13,the
cost saings ealizd by the landill closure under

Contaminant
Source

Figure 6-3. Inactive Landfill Groundwater Contamination
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CERCLA vs RCRAwere estimded at $7 million to
$10 million.

EM first planned tolose the landfl under RCRA
because:

e The landill ended opesation in 1990 vihnenTCE
and pechloroethene wre detected in the
groundwvater under it; and

e The landill was pemitted by both stée and county
agencies as a solidaste disposakbtility.

We weren't hgppy with the RCRA pocedual
requirements ér a landill cap and RCRA mandged
monitoling gven the estimad small isk to human
health and the @ronmentWe also vanted to &oid
the ineficiency of simultaneous imestigation and
clearup eforts because OU4ncluding Site 13would
be investiggted and teaned up  EMR under
CERCLA.

e Using goundvater modelsywe deeloped stong
evidence tha

e The solents in the gpundvater under the landf
were from an upgadient soure unelaed to the
landill; and

» There were no eleases fim the landfl.

Based on thiswedence we petitioned the
regulaory agencies toescind the landf permits and
allow us to ¢ose the landlf under CERCLA.The
regulaory agencies greed When dosure is completg
the cost sangs ty avoiding investigating and ¢osing
the landill under RCRA ae estimated to be $7
million to $10 million.

BASE-WIDE INITIATIVES

This section discusses thauf risk reduction
programs implementedt&dwvardsAFB that apply
throughout the Base:

¢ Natural Attenuaion Programs;
¢ Badground Metals Documents;

¢ Manggement of Uneploded Odnance (UXO);
and

« Management of ChemicalVarfare Maeriel
(CWM).

6-4

NATURAL ATTENUATION

Natural Attenuation (NA) is occuring all the time &
our sitessometimes sloly, often moe quidkly. NA
includes all thesedfices thaact to educe theisk,
toxicity, and mass of
contaminant&leases
Implementing in the subsutfce:
Monitored Natural .
Attenuation as a reme- .
dial alternative is not a

“do nothing” action.

Dispesion;
Dilution;

Adsorption; and

Biodegraddion.

At several sites,
we ae monitong
naural aterugion
and watching the
contaminant
concentations
dedine. Monitored
Natural Attenuation
(MNA) has povided
us an diectve
remedial altenaive
a sites vher actve
remedigion is not pacticale from a tebnical or cost
standpoint.

Implementing MM\ as a emedial altanative is not
a“do nothing”action. Efective use of MM requires
us to perbrm:

e Periodic sampling and
anayses of the
groundvater;

Figure 6-4. Microorganisms Like
These are Responsible for Natural
Attenuation

When the contaminant

o _ concentrations are
* Staistical evaludions of

the contaminant
concentations;

Groundvater fate and
transpot modeling; and

Risk assessments.
Extensve monitoimg of

reduced to a level
where they can't be
efficiently removed and
no longer pose a threat
to human health and
the environment, we

a site is necessato \erify
tha NA is occuring & a
rate tha will reduce the
risks to an acqaable level
in a rrasonble amount of
time.

turn off the cleanup
equipment and let
nature continue the
cleanup job.



6

BACKGROUND METALS STUDIES

Management of isk also means compag
contaminant concerations ajainst the ntaurally
occuring bakground levels. Recgnizing tha metals
can occur narally a concentations d&ove regulatory
limits can sae signifcant efort and cost Wen
evaluaing risk and ¢earup needs. Sicwas the case
at one of our sites her ba&ground levels of
bewllium and asenic vere 100 times the Bliminaty
Remedial Goals (PRG3)Ve saed the time and
resouces thamight hae otherwise been spent on
unnecessgrclearup.

In Chapters 2 and 5
we desdbed our
Badkground Metals
project dumg which we
conducted aigorous
stdistical evaluaion of
our ba&ground metals
concentations and
estdlished our inal

We recognized that
concentrations of
naturally occurring
metals are sometimes
above regulatory
limits and saved a

significant effort and badground levels,
cost by avoiding an including ploving our
unnecessary Cleanup naurally-high levels of

bewyllium, arsenig and
alumirum. Fom the
studieswe pulblished
our Badground Metals Documents.

Before we beain remedial actiondr metalssite
concentations nust be:

» Above ba&ground levels; and
* Above PRGs.
The peviously-pubdished Ba&ground Metals

Documents s& us fom detemining ba&ground
contaminant concergtions s@airately for eat site

CHEMICAL WARFARE MATERIEL (CWM) MANAGEMENT

The EdvardsAFB IRP is unique in théir Force in

tha it is faced with &eaning up seeral aypical
contaminantsincluding CWM. EMR has assumed the
lead ole in adiressing and magag the isks posed

by CWM. Our initial eforts to locde potential CWM
burial areas & EdwardsAFB have focused on:
 Archival reseach;
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* Review of aeral
photos;

A total of 25 potential
CWM sites and one
potential biological
simulant site were
discovered through
archival research.

¢ Interviews with
former Base
employees; and

* Use of emote
airbome sensa.

We discussed in
ealtier chapters the
daa collection
methods of athival reseach, aeial photo eview, and
“old timer” interviews. In this Gigpter we’ll cover
other aspects of CWMsk man@gement.

Our gproat to CWM emphasizs lavering the
potential immediee risk to poject pesonnel,
employees,and esidents as &ll as lavering the long-
tem risk to the emironment. Common sense
approades combined with st health and saty
precautions & emphasied duing all gound-based
actvities @ CWM sites.

Once suspect aas a identifed, we pioceed in
this oder:

¢ Ground-baseghon-intusive geoplysical methods
are used to scan theear br buried metal objects;
and

 Stae-of-the-ar monitoing desices ae used on the
ground suréce to detect the @sence of CWM and
degraddion products and enserthe sadty of
nearly peisonnel.
The fllowing example desdbes our methods.

Evaluation of CWM a Site 426

¢ During archival reseach, we locded mas daed
Februaty 1942 and Mg 1944 tha shaved the
location of a“Toxic GasYard.”

» Ground-based epplysical suveys delineted four
trenches,eat 15 ket wide ly 150 ket long

» We dilled four soil boeholes outside theend
boundaies and collected soil samples; nadence
of CWM or deyradaion products vas bund

e We conducted acté and passge soil s suveys
over the bur trendhes; the esults vere
incondusive, therefore, further stug¢ was planned

* We pepared a sampling plarof long-tem
monitoiing of soil and goundvater.
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« We piepared anAnalysis of
Alterndives to galuge potential
removal altenaives,including:

— In-situ vitrification;
— Excavation; and
— Caping and monitang.

* We ae evaluding the emoval
altematives futher while prepating an
EE/CA.

We developed anddllowed a stict
notification protocol:

» ATSDR was notifed of the possie
presence of CWM,;

* The RAB was biefed s&eral times;

» Several aticles on CWM vere pullished in the
Report to Stalkeholdes; and

 Local media were biefed may times.

Although no inal CWM removal actions hee been
approved or implementedve ae actvely tracking the
development of telenolagies for CWM destuction or
containment. Our emphasis is onheitjues thmost
sakly, quickly, and cost dectively reduce theisk of
exposue to poject pesonnel,emplo/ees,and
residents.

UNEXPLODED ORDNANCE MANAGEMENT

The iisks @ EdwardsAFB from uneploded odnance
occur in thee brms:

« Individuals come onto our ppety and talke UXO
items home as soamirs;

e During site irvestigations and earups,we find
unexploded bombs (tkee ungploded bombs hae
been unceered d IRP sites sodr); and

» Buried constituents can contamiaaur soil and
groundvater.

We hae talen adantage of the skills v
developed duing the seath for CWM to seath our
range and our siteof UXO and educe theisks.
We've aliead/ seen a lage retum from our irvestment
in CWM reseach:

« While conducting athival reseach for CWM, we
noticed thathe sameecods shaved the loctons
of taets and bomb dp aeas on ouranges;

figure 6-5. Edwards Air Force Base Known Target and Bomb Drop Areas

* We leaned tha UXO is knavn to geneslly fall
within two miles of pactice tagets,or within four
miles if bomb ins ae being tested;

* We ceaed mas shaving knovn taiget and bomb
locaions and placed the mpaon our GIS; and

» While conducting helicoptdsome geoplysical
suveys for CWM, we found th& the sensa could
also pinpoint on thergund surhce metal objects
weighing as little as 30 pounds.

The UXO locion information cost us nothing
because @ were alead/ conducting CWM eseach.
It is essentialdr our avn sakty and the consestion
of our citical habitat tha we use non-intrsive
methods to loda UXO. Ground-based epplysical
suveys often equire removing all vegetaion from an
area wWhere the sweys will be perbrmed This could
endangr our desértortoise citical habitat and equire
us to enter into consuttans with the US. Fish and
Wildlif e Sevice (USFWS).

SHALLOW SOIL RISK REDUCTION METHODS

The fve ahievements and initiives discussed in this
section aply to reducing isk in relaively shallov

soil. Our pimary method ér handling shallw soil

has been toxeavate the contamirtad soil and
transpot it to our on-base Soildfm for remedidion,

if feasilbe.

The potential posue pahways from shallov
contamin&ed soil ae though demal contactdust
inhalaion, and incidental ingstion.The potential
human eceptors ae Air Force emplgees and
contractos digging in or mwing the soilWe



completey eliminae the isks of xposue by
excavating and tanspoting the soil to our Soil &m
on base or to éament and disposa€ilities of base

We bafill excavations with dean soil,often
cleaned-up soil fsm our Soil M.

UNDERGROUND STORAGE TANK REMOVAL

Recods indicde tha 571 Undeground Stoage Tanks
(USTs) vere installed aEdwardsAFB over the yas.
EMR manges the USTemoval and isk reduction
program.We hare removed 333 USTsand
consideably reduced theisks associad with leaing
them as sowes of futue contaminaon. Of the
remainderwe hae:

e Detemined th& 212 USTs cannot be loeal;
mary are belizved to hae beenemaoved sometime
in the past;

e Abandoneddur USTs in place; and

e Upgraded 26 actie USTs to bing them into full
compliance with n@ constuction and monitang
standads.

figure 6-6. UST Removal

With the areement of our RPMs and the
endosement of the countygulaory agenciesEMR,
under the jusdiction of the Rgional Water Quality
Control Boaid—Lahontan Rgion, manayes the
clearup of leaking USTs thaffected goundvater.

We adiress goundvater contamin@ion from the
USTs usindhot spot”focused Intem Remawal

Cleanup and Risk Reduction Metllﬁlic—f

Actions or we will include the tearups within the
larger OU-wide emedial action after the Reclof
Decision is signed in 2004 or 2005.

SOIL EXCAVATION

We manage the tearups of a subset of peteum
USTs tha are under the jusdiction of the Kem
County Environmental Health Seices Dgaitment.
Led by Kem County the dearups do notequire
EE/CAs orTreaability Study Work PlansWe
prepare RemediaRhction Work Plans,integrating
the dearups into our verall clearup stategy

and wisey using esouces to educe isk most
effectively.

Sl

Figure 6-7. Tar Pit Discovered by a RAB Member and Subsequently
Cleaned Up

To male the earups moe efective and dicient,
we use a hierchy of simple presumptve remedies
and woles under \Wich eat remed is most effiective.
Excavation and on-site gament ae the most
expedient and cost-g&fctive remedies dr shallav,
fuel-contaminged soil where goundvater is not
affected We call these shallw excavation projects
“scoop and uns” and thg involve:
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» Excavation of afected soil;

e Use of immunoassw field test kits to s@en the
excavation to detemine when all contamintad soil
has beeneamoved;

e Collection of confmation samples;

¢ Treament of the soil
at our on-base Soil

Fam or & off-base ,
regycling facilities: CERCLA doesn’t

and have to be
« Badfilling the conducted one site

excavation with dean at a time or even
soil. only with related
CERCLA doesrt sites together.

have to be conducted

one site ha time or

even ony with related

sites t@ether As an éample in 1997 we were
planning to emediae five sites with pgsumptve
remedies (“scoop andim”) and other simpleemedies
(i.e., soil stailization with cementand tar egycling).
The RPMs pproved our @ing directly to the
development of th&Vork Plan.We wiote a single
RemedialAction Work Plan for five sites(Sites 78,
79,89,95,and 100). It vas gproved the work was
accomplishedand all the sites are designted NFI &
the same time in a single visiy IRPMs.

ESTABLISHMENT OF A SOIL TREATMENT FARM

Estalished in 1995the EdvardsAFB Soil Farm can
measue successybthe tuckload The facility cleans

Figure 6-8. Edwards Air Force Base Soil Farm

fuel-contaminged soil using x-situ bioventing The
treaed soil can be used &l dirt almost agwhere on
base

The Soil M has opeated d 95% of full cgpacity
and teds an &erage of 1,000 tons of dira year With
its ability to retum soil to usjt paid for itself very
quickly. We no lon@r had to by fill dirt from of
base nor pa to have soils teaed or disposed of bf
site The anmial O&M cost is oughly $160,000,
which is dout equal to Wwa we would pg to
transpot, tred, and dispose of the soil. But the
beneits of our Soil AmM ae thd it:
¢ Cleans the soil angduces theisk tha the soll

will be a contiming souce of contaminigon;

¢ Eliminates the lidility from off-site transpotation
and disposal; and

¢ Provides a ead/ souce of dean fll dirt.

The Edvards Soil amm is one of ont four sut
facilities in the sti. At capacity, it holds 5,000 cubic
yards of soil staked in 10-bot high piles. Onl soil
we ¢eneste can be #aed hee.

In recent monthspearly commecial vendos have
finally begun ofering soil teament & prices tha
compete with our Soil&m, so the &cility will be
phased out. Heever, it is impoitant to emember thia
for three yeas, it offered us aisk-free teament
option d a \ery reasonhkle cost.

DRILL CUTTINGS AND CLEAN OVERBURDEN MANAGEMENT

Our PMs ecanized ealy in the pogram tha
significant teagment and disposal costs could be
avoided if altenatives could be
found br handling theaughly
100 cubic yards per yar of dill
cuttings and lean werkurden
genegted ty the IRPWe wrote
our “Management Plandr
Investicative-Delved Waste”
(IDW) in 1992.The Plan eceved
agengy gpproval for these 1V
procedues:

 Soil from boings is stged
sampledanalyzed and
used or daily landill cover &
the base landf, if it is clean;
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¢ Petroleum-contamin@d dill cuttings were sent to toxicity. To expedite isk reduction,we followed
our Soil M and nav will be sent of base ér these stps:
tregment; and « We pepared an EE/CA and pposed on-siteubial
e Solvent-contaminged IDW is sent df base oér of the soil as the best altetive;
disposal. « The EE/CA shwed tha burying the afected soil
Reusing ditl on site vould:
cuttings as bddill — Eliminate the potentialisk of exposue;
or as day cover — Be moke cost diective than dfsite
avoids maniésting transpotation and disposal;
transpoting, trea- — Pose no thea to the site gpundvater; and
3 ing, and disposing of — Provide a pemanent solutionaquiing no
= —‘1'&'-‘."“"'"'"'""“'- soil tha is dean,and further action and no long-termonitoing; and
Figure 6-9. Managing IDW at a avoids the costs of * We receired regulaory ageny and pulic
Drilling Site clean bakfill and comments.
landill cover.

After receving pulic comment and geng/
approval, we implemented the pposed on-siteusial.

BERYLLIUM BURIAL We placed the soil into axeavation, placed ¢ean

In 1995 ve discaered eleated levels of beyllium badfill and a plastic liner wer the soilconstucted a
in shallav soils & two sites in OU4 andaye fence aound the brial, and estoed the site to neh
the sites high pority because of bgHium’s the surounding landsqze.

ESTABLISHED RISK REDUCTION
TECHNOLOGIES

Most of the emedidion
technolagies in place or planned
at EdwardsAFB have been
implemented as IRAs or
Tredability Studies. IRAs povide
B:‘sc:::)%sAELDARA a means of atfessing siteisk
more quikly than the tditional
CERCLA gproad, which relies
® on estalishing a ROD bebre ary
remedial actions can gie.
Bioventing Dual Extraction,
Bioslumping, andAir Spaging ae
now geneally consideed to be
estdlished proven methodsdr
addressing contamirtad soil and
°o o groundvater and educing isk. As
° discussed in theoflowing section,
° some of the methodsenre
consideed innwative five yeas
ago, and EdvardsAFB often
sewred as a test bedif validaing

Figure 6-10. Beryllium-impacted Soil Disposal these ppmades.
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BIOVENTING
In 1993 AFCEE bejan Using Bloventlng,
a naionwide initigtive & we closed Site 43

Air Force installéions tc
evaluae Bioventing and
chose oer 135 sitesta
48 installdions thoughout the coungrto test the
technolagy. The tetinology was tageted & vadose
zone soils contaminead with petoleum tydrocarbons
suc as diesel fuel. Bi@nting systems are installed
at three sites (Sites 485, and 66) in OU1 aEdwards
AFB. A typical Bioventing installtion indudes:

in only two years!

* Installing shallev wells in the contamirtad soll
area;

¢ Using a small lower to inject ambient air into the
subsuréce though the ells; and theaby

e Providing oxygen to n#urally occuring
microorganisms in the subsade wich corvert
petroleum into carbon didde and vater.

At Site 43,a petoleum
UST site a Bioventing
system vas installed and
began opeation in
September 1993. By 1995,
we had met thelearup
objectives.A request ér
site dosure was submitted
to Kem County in 1996,
and the Biventing system
was shut den and meed
to another locgon on base

Bioventing is a successfukk reduction tool &
sites with shalle soil contamintion & Edwards
AFB:

 In 1999,nine Bioventing systems &re installed
and ae opesting & eight sitesincluding five sites
at OU2,

At Site 5 in OU2 Bioventing educed soil
contaminant concerations to the equired levels
after ony one-and-one-halfgars of opeation;

Bioventing has
proven to be a suc-
cessful tool for risk
reduction at sites
with shallow soil
contamination at
Edwards AFB.

e The dearup occured wer two-and-one half gais
sooner than aginally predicted,;

 Typical costs to implement a Bienting system ar
between $10,000 and $20,000; and

6-10

e Monitoring
requirements
are onl anrual
or semianoal
respietion
testing which
involves
collection and
anaysis of soil
gas br oxygen,
carbon diaide, and petoleum tydrocarbon
concentations.

After a former UST loc#on & Site 5 vas deaned
up nmuch sooner than pdicted we detemined a vay
to get even moe from
our investmentWe
realized we could un air
lines from thd locaion
to another locdon
nearly and bein
remedigion without
moving the Bioszenting
equipment. Running an
air line is nuch cheger
than unning an
electical line. We ae
able to n the air line
on the gound suréce
Electical line would
have required tending. We estimée a ldor and
maerials cost &oidance of $15,000.

figure 6-11. Geremony to Shut Down
Bioventing System at Site 43

When Bioventing
sites are near each
other, it may be
cost effective to
leave the equip-
ment where it is
and run air lines to
neighboring sites.

DUAL EXTRACTION

EdwardsAFB was one of theirfst installdions in the

Air Force to ecaynize the bendts of Dual Extaction

as a means of ddessing contamirien in the

saurated and undarated ones simltaneous}. Dual

Extraction irvolves the simltaneous etraction of

both goundwvater and soil gpor from a single wll.
Dual Extaction is:

» Excellent br the emoval of contamingon in tight
lithologies;
« Effective for rapidly addressing‘hot spots”; and

e Cgpable of increasing the contaminant mass
removal rates in factued bedock.
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Figure 6-12. Line Diagram of Dual Extraction System

At Site 45 in OQU1,

Groundwater contaminant .
Dual Extiaction vas

concentrations werg | applied in the sole
reduced tO MCI_S W|th|n area,and goundNater
two years at Site 49 contaminant concen
using Dual Extraction trations were reduced to
five years sooner than MCLs within two yeas

compaed to an estinta

estimated using of seven yeas using

conventional techniques. corventional pump-and-

trea methods.
EMR’s Dual

Extraction method uses awnhole goundvater
pump to &tract goundvater. A vapor extraction
system #aded to the wll simultaneous removes
soil gas. Both thedracted goundvater and soil
vapor ae treaed a the surce and mpety
dischaged

BIOSLURPING

In 1995 AFCEE bean its pogram to \alidae

Biosluming as a a&lid remed. The Biosluping tests
conducted &Site 24 in OUl &
EdwardsAFB were a ley pat of

Site 24 was an AFCEE’s piogram.

AFCEE Test Bed Bioslurmping removes foating
for validating free-phaseydrocarbonssud as
Bioslurping. jet fuel,from goundvater. The

process consists of thelfowing:

inline
particulal

filter

@
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low profile
air stripper granular
activated
carbon
tank #1

granular
activated
carbon
tank #2

| m—

air flow

e A tube or‘straw” is inseted into an rtraction well
so tha the tip is &the interice betwen the fuel
and goundvater; and

e A vacuum pump tethe suréce @plies suction to
the staw to extract the fuel
and minimiz the amount of
water recovered

The six-monthTreaability

Free-product
thickness was

Study in 1995 vas successful reduced from four
in reducing the amount ofée- feet to a few
phase prduct. inches!

e The ealudion was
extended 6r two years and
expanded to sixxdraction wells;

e Approximately 14,000 gllons of JP-4 hae been
removed from the site to de using Bioslyping;
and

¢ The thikness of thelbating free-phase @duct
was educed fom roughly four feet to a éw
inches.

MOBILE FREE-PRODUCT RECOVERY UNIT (MFRU)

Remawing floating petoleum poduct fom the
groundvater is a perequisite to ay long-tem risk
reduction action.

EMR head aout a solapowvered Mobile Fee-
Product Recwery Unit (MFRU) in use aGeoge
AFB. In 1994, we puchased and tested a similar unit.
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figure 6-13. A Mobile Free-Product Recovery System

Solar
Radiation

Liquid
Nitrogen

Free-Product
Recovery Tank

Pneumatic Pump

Figure 6-14. Mobile Free-Product Recovery System Schematic

We bought another MRRin May 1995 and a
third, more versdile unit in August 1996Through
1998,roughly 20,000 gllons of fuel hee been
“slurped” off the goundvater in OUs 1 and 8Vhen a
technolagy remaoves 20,000 gllons of fuel,it becomes
difficult to calculde the costwidancebecause
conventional technologies couldnt remove this
volume in 30 years! It is reasonkle to assume tha
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the cost aoidance oer a

30-year period is very large. Mobile Free-Product

The MFRUs ae: Recovery Units have
¢ Self-containedtrailer- 0 f
ounted: proven to be one o

the most success-
ful examples of the
innovative tech-
nologies tested and
implemented at
Edwards AFB.

« Powered by a combingion
of bateries and solar
panels;

* Connected to &e-poduct
recovery pumps actuad by
nitrogen or compessed air;

e Designed with pumps tha
remove onl floating
product; and

* Equipped with a small pduct stoage tank to
collect the fee poduct; when the tank is fulthe
unit shuts dan.

Because no outside
power souce is

Mobile Free-Product

Recovery Units can requited, the Mobile
be quickly moved to Free-Poduct Recuery
any well. Units can be quidy

moved to ag well

wher free poduct is
present and can be op#onal within hous. All three
units ae nav povered by compessed ajithus
eliminating the cost and kor of chandng out empty
nitrogen bottles.

AIR SPARGING/SOIL VAPOR EXTRACTION (AS/SVE)

AS/SVE is a poven tedinolagy used to emove

volatile organic compounds (@Cs) fom the

groundvater and is consided peferable to Pump-

and-Trea methodsThe tetinique has beenfettively

used &EdwardsAFB since 1997 Wwen it was frst

tested &Sites 11 and 17 in OUL.

AS/SVE is desébed as:

* A remedial system thas most efective in alluvial
aquifers with relatively shallav groundvater; and

» A process thiinjects air into the subsarte
through \ettical or horzontal wells and sips
VOCs fiom the goundvater in the pne of the
spage wells.
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AS/SVE works by

forcing air into the AS/SVE is less
groundwater. The expensive and more
resulting lubbling action .

strips wolatile organics reliable than

from the liquid phase Pump-and-Treat
into the \apor phase Technologies

When the bbbles eah
the goundvater surbce
they pop andvOCs ae
transemred into the soil
wher the/ can be
extracted via the SVE
system.

AS/SVE povides the adantages of:

e A reduction in goundvater contaminant
concentations tha occus in-situ; no goundvater
treament is equired 4 the suréce;

and promotes
biodegradation of
contaminants.

¢ Less enagy requited than in g-situ treament
methods; and

¢ Reduced gaital and O&M costselaive to Pump-
and-Tred tednolagies.

AS/SVE povides the aditional benet of aerting
the aquiér which promotes biodgraddion of
contaminants.

V\
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Figure 6-15. Air Sparging/Soil Vapor Extraction

Cleanup and Risk Reduction Metllﬂlij

EXPERIMENTAL TECHNIQUES

The six apeiimental tetiniques pesented in this
section ae being or hee been ealuaed a Edwards
AFB. The testing is often conducted as a coapes
effort between EdvardsAFB and outside
organizdions sut asAFCEE or a uniersity. The
technolagies ae presenty consideed epetimental
since their full-scale &ctiveness and implemetitan
have yet to be estdished and thee ae still questions
about whether the methods willavk in the
hydrogeolagic conditions &aEdwardsAFB.

COMETABOLIC BIODEGRADATION OF TRICHLOROETHENE

Cometéolic Biodegraddion
of TCE is one of the most
promising of the innaative
remedial tebnolagies testet
at EdwardsAFB. The
demonstation a Site 19 in
OU1 was a coopetive
effort between the US. Air
Force, USERA, Stanbrd University, and Oegon Stde
University and consisted of:

The TMO enzyme
causes an in-situ
reduction of TCE in
groundwater.

* Mixing small amounts of undvater with
hydrogen peoxide and toluene;

* Reinjecting the mixtw into the contamiriad
aquifer; and

¢ Monitoring with a netwrk of monitoing wells.

Hydrogen
Peroxide

S S Toluene §

Chloride

Figure 6-16. Bacteria Degrade TCE
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Indigenous aabic bacteia use the wygen as‘air”
and the toluene &$ood” The bactdn produce an
enzyme calledoluene Monaygenase (TMO)which
degrades tha CE in the goundvater.

Here ae the esults &Site 19:

¢ Successfuleduction ofTCE concenfitions from
approximately 1,100 ppb to less than 30 ppb;

e Formaion of the nonhazadous lyproducts carbon
dioxide, water, and free dloride; and

e Toluene dgraddion rate of 99.98%]eaving
residual toluene els in the teament one
boundaies of

only 1.3pph

Cometiolic The Cometabolic

degraddion was
very successful
and has seral
advantayes ver
traditional Pump-
and-Tred,
including lowver
cost and dster
remedigion. We
wrote seeral
papers aout the
test pogram,and
the lesults vere
provided to other
installgions.

Biodegradation
demonstration is one of
several partnering initia-
tives in the IRP Other
partnering efforts have
been undertaken with
AFCEE, the Army Corps of
Engineers, Battelle Pacific
Northwest National
Laboratory, JPL, NASA,
AFRL, and the U.S.
Geological Survey.

OXYGEN-RELEASING COMPOUNDS (ORCs)

o Monitoring

‘Monitoring "~ | '| [ - STARRig"
) 2 % ° Well

.Well Injection Probes

figure 6-17. Biodegradation of Contaminants with Oxygen Releasing
Compounds

ethylbenzne and xylenes (BTEX)We tested ORCs
on dissoled fuel in the gpbundwvater & Site 17 in
Ou1.

We injected ORCstéSite 17 aa cost of ont
$10,000using the SAR rig to diive the pobes.
Following injection,groundvater samples ere
analzed for BTEX. The BTEX concenttions in the
test aea deceased b approximately 500 pats per
million (ppm) in the monthsallowing the ORC
injection.

ORC:s ofer the bllowing ad/antayes:

* The in-situ methodequites no long-ten enegy
input;

» One injection is nanally effective & maintaining
elevated dissoled ocygen lesels for up to six
months; and

e The ORC sluy can also be combined with other
important rutrients,suc as nitetes and

New risk reduction tebnolagies hae focused on in-
situ methods thaavoid remaoving the contaminants
from the subsuate and &aing them &oveground
In-situ biodgradaion methods oyl work well
when thee is ample »ygen in the goundvater.
Oxygen concengtions and
the rate of biodgradaion

phosphées.

Magnesium aide is the most common ORC; it is
mixed into a vater slury and injected under pssue
into the subsudce though pobes.

IN-WELL VAPOR STRIPPING

ORCs promote the can be inceased ttough In a coopedtive efort In-Well Vapor
biodegradation of the adiition of ORCs.The between EavardsAFB, Stripping technology
dissolved petro- addition of ORCs is one of  Battelle Pacific Northwest treats groundwater

the most ppmising in-situ
techniques 6r deaning up
dissohed fuel components
like benene toluene

National Laboratory, and
Stanbrd University, another
new in-situ remedial
technolagy, In-Well Vapor

in-situ and avoids
water disposal costs.

leum hydrocarbons
in groundwater.
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Stripping,is being fielc
tested at Site 19 in
OUL1. It has been
developed in various
configurations, but its
basic characteristics ¢
as follows:

Hosting tests of
innovative technolo-
gies helps us in two
ways. First, it's an
opportunity to get
contamination
cleaned up for
minimal cost. And
second, we can find
out if a cleanup
method will work at
Edwards before we
spend a lot of money
onit.

« Airis injected
through a tube
inserted to the
bottom of the inner

well;

A bubble column is
created in which th
air and groundwate
are lifted through
the well;

Dissolved VOCs in
the groundwater are transferred to the vapor phase
in a stripping action created by the injected air;

inner well, and the VOCs are removed by a vacuum
applied on the outer well casing; and

The groundwater flows through slots in the outer
well casing and back into the aquifer.

The system is a “closed loop” because extracted
vapors are passed through a treatment system at the
surface to remove VOCs and reinjected down the well
to cause the air lift effect. The technology holds

Figure 6-18. In-Well Vapor Stripping Test
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The bubbles are released at the water surface in the

Cleanup and Risk Reduction Methods

promise for addressing “hot spots” contaminated with
VOCs, such as TCE. In-Well Vapor Stripping is
limited to sites with sufficiently-thick saturated
alluvium so that the well casing is long enough to
allow stripping of the VOCs from the groundwater.

The six-month demonstration at Site 19 was so
successful that testing was continued at another
contaminated area within the site. We are also testing
a modification of the technique called Bioenhanced
In-Well Vapor Stripping.

AMMONIUM PERCHLORATE TREATMENT

Perchlorége contamination has been found in the soil
and groundwater near the former JPL facilities at
Edwards AFB; the releases resulted from ammonium
perchlorate in solid rocket propellant. Edwards AFB is
working with NASA to develop methods to test for
and remediate perchlorate.

The relatively recent identification of perchlorate as
a contaminant at many groundwater sites around the
U.S. has prompted more attention to the problem;
however, the health effects and the related regulatory
action levels have yet to be completely determined.
The provisional action level set by the State of
California in 1997 was 18 ppb. The USEPA set a
Drinking Water Equivalent Level of 31.5 ppb in 1999;
that Equivalent Level is being considered in the
development of a Health Advisory.

JPL Pasadena is conducting a pilot test of ion
exchange treatment with Calgon Carbon Corporation
using the lon Separator (ISEP) process. The ISEP
process uses a number of ion exchange beds (usually
30) that are mounted on a slowly rotating carousel.
The rotation of the
carousel moves the
beds slowly through
the required
sequence of adsorp
tion, backwash,
regeneration, and
rinse, which are conducted simultaneously as the
carousel rotates. Fluids are distributed to each bed
through an upper or lower portion allowing for either
concurrent or counter-current flow.

lon exchange treatment
of perchlorate is being
evaluated.
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NOs; Water In
(all blue cylinders)

T v :
¥ NO3; Water Out Salt =
(all blue cylinders) Strip In —

Rinse Water In

!

‘v

Salt Strip Out

Rinse Water Out

Figure 6-19. Calgon lon Exchange Unit

The ISEP pocess iseported to opeste &
relaively lower costs than standhfixed-bed ion

exchang systems. Rrious pilot testing of the ISEP

unit treaed oughly 29,000 @llons of pechlorate-
contaming&ed goundvater and peidrmed 35
regenegtions. The system gpeaed successful in
reducing the pehlorate concentitions in the
groundvater from 76 ppb td'non-detectale” (less
than bur ppb) leels. The system mabe testedta
EdwardsAFB.

USE OF GRANULAR ACTIVATED CARBON

Of all the teament tetinolagies used toamove
contaminants 'm vapors or goundvater, the use of
Grarular Activated Carbon (G&) is piobably one of
the oldest and moseliable. GAC is poven to work
for a wide ange of contaminants inapors and
groundwater, is easy to uses reliable, has gw
moving pats, and is cost ééctive dove cetain
contaminant concergtions.

GAC has limited pisical cgacity and its
regenegtion involves dismantling the unitefilling
with fresh GAC, and tanspoting and teaing the

spent GAC, so its maintenance costs can be high. But

for low to modeate
concentations of
organics,we've proven
in our gplicaions tha
GAC is still moe

Economics of GAC use
can be improved.
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economical than nelgrall competing telenologies.
We decided to immve GAC’s economics fuher:

* We use a ceral GAC treament locdion;
e We luy used GA equipment; and

« We transkr GAC units between sitesmatching
GAC caacity to site needs.

As an altenaive to GAC, we ae testing @por
phase/OC treament with biotickling filters.

BIOFILTRATION

EdwardsAFB is paticipating with the Unversity of
California-Riverside and the Urersity of Southen
California in demon
strating vapor treament
via biotiickling filters,
called"biofiltration”
The pocess consists of

e Padked tavers thda
are flooded with
water, 5 feet wide
11 feet tall;

e Biomass (colonies o,
bactera and alge tha eventualy grow on the
intemal pa&ing);

Edwards AFB is
partnering with
state universities
to demonstrate
biofiltration.

¢ Nutrients and pH contit additives tha are meteed
into the tovers;

Clean
Air

T Nutrients
pH
Adjustments

Vapor —>
with VOCs

S

figure 6-20. Biotrickling Filter




tower and bibble upwards thiough the paeed beds
and biomass;

Bactera tha consume the ganic mater in the
vapors, cornverting it to cell massgarbon diaide,
and water; and

Flow that is 200 cubic éet per minte

Here is vha we've leaned so &r. The adantages
of biofiltration over GAC use a tha:

Contaminants ar destoyed, not simpi/ adsorbed
onto another medium; and

GAC regenestion is elimindged
Biofiltration has these limitans:

Limited cgacity to handle high conceations of
contaminants;

Not consideed efective for treaing chlorinated
organics; and

Some lyproduct handling mabe necessgr
including the disposal of aste &cess biomass.

Biotrickling filters ae being testedt&ite 17 in
OU1.The demonsttion costs will be shad by
EdwardsAFB and the uniersities; we provide mainy
O&M suppot.

USE OF INTERNAL COMBUSTION ENGINES

In coopesation with AFCEE, EdwardsAFB evaluaed
the perbrmance of a pdable Intemal Comlustion
(IC) Engne to tea petoleum tydrocarbon epors &
Site 24 in OU1.We successfufl demonsisted the
cgpacity of the IC Enige to eficiently extract and
destoy VOC:s.

The IC Engne system consists of a fylendosed
trailermounted automote engne, which opegtes as
follows:

* VOCs ae removed though \apor etraction wells
by the frce of the enige intale vacuum;

¢ The «tractedVOCs enter the emge in the
comhustion air steam;

¢ VOCs ae destoyed as the fuel/air mixterignites
in the engne; and

e Post-comlustion \apors dishaiged to the
aimosphee ae treaed with a ctalytic corverter.

Contaminged \apors thd enter athe bottom of the
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SOIL VAPOR

Figure 6-21. Internal Combustion Engine Unit

Following the successful six-month teste kept
the IC Engne munning & the site and plan to use it a
similar aeas.We also puchased a mer paverful six-
cylinder IC Engne, now being usedtaSite 223 in
ou2.

The test demongiied tha if the enegy content of
the «tracted apors is elatively high,an IC Engne
can opeate with little or
no extra fuel.As the
VOC concengtions

deceasethe etracted The test demon-
vapors ae supplemente strated capacity of
with propane an |G Engine to

IC Engne systems efficiently extract
have the ®llowing
advantages: and destroy VOCs.

They are small,

portable, and can be

mobilized and set up

quickly;

They have a luilt-in cagpacity to povide the
vacuum necessato directly extract \apors from
wells;

They may not need anextra fuel or a peiod after
stat up; and

The IC engne can opeate over a wide ange of
contaminant concerations.

OTHER NEW COST-AVOIDANCE TECHNIQUES

Three moe cost-&oidance teloniques a& discussed
here. Micropuging is a method of @stically reducing
the amount of w&ste goundvater geneeted while
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purging and sampling monitorg wells. Superisory
Control and D#a Acquisition (SCADA) computeized
systems pvide us with a means ofattking the eal-
time staus of aiy remedial systems in opation. We
also discuss the adntages of haing all equipment
skid-mounted

MICROPURGING GROUNDWATER WELLS

It's not often w et to install a n& technolagy and
see itpay for itself in less than two years. Here’s
what we mean:

When goundwater

investigation or Micropurge
monitoiing wells ae Technology reduces
cornventionally sampled the time and effort

the stgnant vater in the
well is bailed out or
“purged” Three to fve
well volumes of puge
water ae geneeted per
well which require
treament and disposal.
Several hunded allons of waste goundvater ae
genegted as 1DV from every sampling ound several
times a yar The handlingtranspot, treament and
disposal costs can bety large. Eaty in our pogram,
we took tvwo stes tha avoid most of these costs:

to sample ground-
water—and pays for
itself in less than
two years.

* We cowverted to Miciopuiging sampling
techniques; and

» We estalished egional IDW stgjing aras on base

b

Micropurge
Sampling

Conventional
Sampling

T stagnant —
Water

Soil
Saturated Conventional
with Well Sampling
Groundwater Equipment
mp

| - Micropurge Pu

Well Screens \l\

Figure 6-22. Micropurge and Conventional Sampling in
Monitoring Wells
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Micropumging involves installing dedidad lav-
flow pumps in edt well tha purge and sample
groundvater & a lov-flow rate
directly at the well sceens,
bypassing the staant vater
higher in the wll. Bypassing

Micropurge pumps
will cut by nearly

the stgnant vater means tha two-thirds the time
several well volumes of vater and money required
do not hae to be puged from i

0 take samples.

the well. Only a few gallons
are emoved

Having dedicéed pumps a
ead well brings four other adantayes:
 Easierfaster sampling;

* No need to decontamiteaa comentional
removable pump or bailer beteen vells;

* Pumps cost ogl$1,000 per wll; and

* Pumps eliminte laige wlumes of contamirtad
purge water requiling treament and disposal.

Cornventional sampling of 260ells in OUs 12,
and 5/10jnvolving non-dedicted pumps and
extensve puging, costs $1,700 per el or $442,000
anrually. Sampling the same wlls using dedicéed
micropurge pumps costs $600 per &ll, for a savings
of $1,100 per vell, or savings of $286,000 anually.

To reduce the time andfeft to transpot acioss
EdwardsAFB the wlume of puge water thd we still
geneste, we esthlished thee“regional” IDW staging
areas in this \ay:

» Stgying areas aMain

Base South Basgand

AFRL;

» Ead stajing aea with
one or tvo rented vater
storage tanks;

If we fill just one
tank a year, we

save $100,000 in
laboratory costs.

* When eab tank is full,a
single composite water sample is angted (iather
than 100 samples collecteaifin the 100 wl|
pumging events thaare stoed in the tank);

* The weter is teaed though GAC filters; and

* The weter is disbaiged into @aporation ponds or
into the sanitar sewer.
A fourth staying area is being consicted & North
Base



SUPERVISORY CONTROL AND DATA ACQUISITION SYSTEM (SCADA)

One vay to reduce the paut peiod of a emedial
system is to minimig system dentime. Our SCADA
systemyusing Intellution Softwre, remotey monitors
the opeation and sttus of emedial equipment.

SCADA automaically
recods the bllowing

opewtions daa from the

systems fpreset time
intervals:

* Pressue,

» Tempesture;
* pH;

e Flow rate;

¢ Groundvater
extraction ate; and

Using SCADA, we
can view the
current operations
data, record histor-
ical performance
data, and turn the
systems off without
leaving our office.

e Lower eplosive
level.

Figure 6-23. SCADA System

The daa ae stoed
as a histacal recod of
parametes \ersus time
SCADA also povides
an impotant saéty
medanism; with SCAIB\
we can shut den
remedidion equipment
from our ofice if an
emepgeng/ were to occur

If SCADA saves us
just two field days
a month, over its
5-year life, for 15
LT0 sites, we will
save $720,000.
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SCADA’s sensing and telemgtworks over
standad phone lines orver a cellular systenWe
have a dedicged computer teninal tha displeys real-
time SCADA daa contiruousy and histoical daa on
request.

SKID-MOUNTED EQUIPMENT

None of the emedial systems &dwardsAFB are
consideed pemanentso it doesrt’ malke sense to
design and install them peanenty at ary site Since
we bean our frst removal action,all remedidion
equipment has beemilt on steel fames or skidspr
is installed in tailers to gve the equipment mobility
The emedial systems arither parof a Treaability
Study or pilot-scale tesiyr will be used in IRAsdr
source removal and“hot spot” reduction,so it is
important tha the equipment be designed with
portability in mind.

Equipment mobility andeusdility are kuilt-in,
common sensepproadies ve use aEdwvardsAFB.
When aTredability Study is completed or the
remedial peidrmance of the
equipment ha paticular site

has detined, the equipment All remediation

can be mueed to other sites equipment is

on base andeysed Lamge skid-mounted

systems a kuilt on moe :
and mobile.

than one skid so tha
individual units (lile a vater
treagment system) can be
moved and eused tianother site without ang to
move the entie system.

6
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LONG-TERM MONITORING (LTM) AS A REMEDIAL ALTERNATIVE

Long-Term Monitoring is a easonkle remedial
altemative for sites vinere contaminion is not
moving and theisk of exposue is minimizd and
propety manaed There is no compelling témical
justification for
implementing a cosl
remedidion & a site
posing little or noisk
to human health or the
ervironmentA more
prudent @proad is to
implement a monitang
program tha cheds thd the contamin@on remains
immobile and ensess tha the isk remains popety
manayed and minimied

We anticipge tha LTM will be an intgral pat of
the long-tem dosure stes & EdwardsAFB. We
collect daa semiannally tha demonstte thd most
of the contamintgon lies within an aqudr thd is
moving very slowly. Models and gdictions fom
models a& demonstting tha the contaminton does
not nav and is unlilely to ever thiegen ary nearly
receptors.

Extracting contamini@on from the aquigr in

LTM will be a key
in our long-term
closure steps.

granitic bedock tha undelies most of the Base is not

practical. It is nuch moie cost diective to use a
program of institutional contils and OTM. If it can be
proven tha the contamini@gon poses noisk to human
health or the enronment na or in the breseehble
future, it should not be necesyaio extract the
contamindion, at gred cost,from the bedvck.

INSTITUTIONAL CONTROLS (ICs) AS A RISK REDUCTION METHOD

Institutional Contols ae a conerstone to the
manaement of isk. When a system is in Longelim
Opeitions,we eplain tha there ae risks associed
with the site and that also equires Institutional
Contnls.

ICs & a site indicte tha contaminéon is still
present lt tha the iisk to human health and the
ervironment has been miningd and is margeale to
accetable levels. The contols ae the meansyb
which contact with theasidual contamirtéon is
prevented
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ICs ae used in conjunction with othelearup
methods asud sites. ICs a used tdirstdery access
and beak the gposue pahway. They are usedater
to provide informed access to @as,though ony to
areas vher concengtions ae belav those
immedidely dangerous to lie and health.

It is ciritical tha the contols be constant and
enforcedle. We will use \arious contols to adise
people gainst digying or pumping goundvater & our
IC sites:physical bariers like fencesgates,and
guads; administative contols like piohibitions and
the wording of cetain Opeating Instiuctions and
Standad Opeegting Piocedues; and noticesyamings,
signs,and announcements.

IC requirments will emain as parnf the site
histoly, the histoy of the popety, the Base Standar
Opeimting Procedues,the Compehensie Plansand
in planning and aning decisions andcods.
Institutional Contols will be documented in ouilds
and in GIS site nmas.

HAZARD AND FAULT ANALYSES AT LTO SITES

Here is another tool & use toeduce isks d IRP
sites. or ead site in Long-€m Opestions,we
prepare a Hazat and Rult Analysis tha detemines
the potential hazds and incidents assotgd with
LTO equipment and opations.

LTO sites ae actualy chemical/plysical/biolayical
process units with hazdmus méerials present,
hazadous andlammale mderials being pumped into
tanks and &nspoted in piping and possity diesel
fuel in stoege. We beliere these lsemical pocess
units locaed outside Wwere access has histoally
been conwlled only by a fence ought toeceve the
same #ention with egard to hazadlous mégerials
incidents as another small bemical plantTher ae
risks of injury, accidentfire, spills, and other eleases
at our LTO sites. EMR decided to perfin hazad and
sakety risk anayses and place coots on theisk
elements w find. Our Hazad Analysis Reort also
sdisfies our egulaory agencies'desie to see
planning document®f these sites thaecanize and
mitigate against isk of spills and eleases.

The Hazad Analyses ag perbrmed using a
combindion of tedniques fom the disciplines of
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sakty engneeing, medanical engeeing,
ervironmental compliang@rocess engeeing, spill
and elease mvention,and fre prevention.We also
use tebniques andaguirements fom “HazOps”
(hazads and opebility) studies and SARAtle IlI
reporting. We combine the témiques in albwchartt
and decision &re th& uses inputs of all the unit
desciptions, hazadous mégerials, and ppcesses on
site and tadks those ttough to detemine hazaids and
failure modes.

Hazad and RultAnalyses &LTO sites intude:
¢ A desciption of erery possilbe hazad, failure

mode equipment beakdavn mode incident

scenaio, and spill,releaseor fire scenao;

« Prevention pocedues; and

* Sak response mrcedues tha protect human health
and the evironment.

We would like to note an impeant point.The
opestions and maintenance (O&M) of theseQ
sites will pass tlough mag hands in their 20gar
life. EMR pesonnel and cordictoss opegte the sites
now. After a few yeass, duties mg pass on to other
organizdions or contactos. We're confdent eab of
these aganizdions and conaictos has ample
notification, training safety, and other équirements
for all pesonnel and cordictoss. Havever, EMR felt
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Cleanup and Risk Reduction Methods

it was impotant to do our parto document the
hazads,breakdavh modesand esponse mrcedues
now. We ae bajinning to anwer the bllow-on
opewtors’ concens and help &in them.

Through the esults of the Hazdrand Fult

Analyses,we ae ale to:

Prevent spills;

Inform opeegtors so thg can potect themseks
and the evironment;

Detemine the taining required for site pesonnel;
Pubish our indings in navspgers and use them in
briefings;

Comrmunicae saé practices to our custoner

Help the hospital deelop lists of symptoms and
treadments br chemical &posue;

Write Standadt Opeeting Piocedues;

Prevent equipment mblems and subsequent
chemical eleases; and

Decrase equipment dmtime
The results,precautionsand estictions tha arise

from our Hazats and BultAnalyses willbecome
part of the Engneering Controls around these IRP
sitesand will sty with the sites as long as the
equipment is opeting.



CHAPTER 7
COMMUNITY INVOLVEMENT INITIATIVES

The stéement thadrives EMRS comnunity
involvement pogram is simple‘We inform everyone
eaty and oftenWe ae open and honest in our
comnunicdion. Everyone who has opinions and
sugpgestions is wlcomed athe tdle, invited to shae
his or her ideasand is encowged to sty involved
We will then use eeryone’s sugiestions viherever
they are feasitbe and shar wha we hare leaned”
With tha commitmentwhat are the best posdi
ways to ke our citizns and otherrgups vell
informed and kep them ivolved? Our methodof
comrmunity involvement &ll into three aeas:

e Our gpproach to recod keeping (p. 7-1);

* The esthlishment of our RAB and the mieanisms
to supporit (p. 7-3); and

e Our reading out to our comumities with
maerials tha make contact amary different levels
(p. 7-4 though 7-9).

AN EARLY PLAN FOR FILE ORGANIZATION, INFORMATION
REPOSITORIES, AND THE ADMINISTRATIVE RECORD (AR)

The EdvardsAFB IRP piogram fles occuy hundeds
of cubic ket of fle spaceYeas ajo, EMR looked far
ahead to the sizand compbdty of the pogram fles,
their need dr quidk access tailes, and the ancial
need to eentualy transbrm a subset of the pgram
files into theAR. EMR also uses itslés and man
other maerials to help ke the pulic informed dout
and irvolved in the IRPHow could EMR accomplish
all these gals™We accomplished them thugh smat
eaty planning and implemertian. Hee ae some
details &out our IRPife and libary organizaion:

» We esthlished our libary and its esouces edy in
the pogram.

« The opganizdion and shelving systemere also
developed edy in a witten Opesting Instiuction
(Qn.

e Our full-time librarian bacodes pper documents
and sheles them accading to the witten Ol.
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« Documents fom the last
several yeas ae
available electonically.
A few older documents
have been scanned an
are naw available as
images.

We inform everyone
about our program
early and often.

Making these decisions daion dout our fie and
document libary and esthlishing the esouces to
accugtely maintain theifes has seed us the lae
effort it would have talen had ve waited to oganize
our files.We also bed the quality and accagy of
our filing systemWe hare audited our litary by
having “strangers” request document¥he lequests
were filled quikly and with \ery few erors.

How do we sole
the poblem of using
this lage, imposing
volume of inbrmation
to inform and iwvolve
our comnunities? Our
four smaller Inbrma-
tion Repositoiies (IRs),
both on and dfbase
handle thajob for us.
The IRs contain seral
kinds of useful mierals and inbrmation to help
interest the pulic and anwer their questions:

We made early
decisions about the
IRP document library
and established the
required resources
to maintain

the files.

» Technical documents thare available for pubic
comment;

* Fact sheets and synopsesgared by EMR to
acquaint the RPMs and otkewrith EMR'S
challenges and the témologies EMR is
implementing;

* Maps and digrams; and

» Copies of our montll“Report to Staleholdes”

We hare one IR on base and #ar of base in
Boron, Lancasterand Rosamond\Ve male our
Repositoies conwenient,easy to useand we expend
the efort to kegp them up to da. Our cedibility and
the IRPS piogress hae both benéted. In Boron, we
found the libary was not openwery day. We seached
for and bund a space thés open mae days per
week—the local mseum. It is eident tha the people
of Boron ae pleased with thalecision.
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Edwards AFB
Building 6225

HOURS OF OPERATION

Mon-Thurs 9:30 a.m. to 8 p.m.
Fri 9:30 a.m. to 6 p.m.
Sat & Sun 10:30 a.m. to 6 p.m.

Y

Kern County
Library

Rosamond, California
HOURS OF OPERATION

Tue & Wed Noon to 8 p.m.
Thur & Fri 10 a.m. to 6 p.m.
Sat 10 a.m. to 5 p.m.

Los Angeles County
Public Library

Lancaster, California
HOURS OF OPERATION

will be pat of theAR and which will not. Knowing
and using thiapat of CERCLA will minimize the sie
of ourAR and thegby realizz a hug difference in the
taxpaer dollas needed to sterand maintain it.

FORMATION AND TRAINING OF OUR RAB

To hear our comomities’concens and imolve them
in the solutionsye formed aTechnical Reiew
Committee (TRC) in 1990 as soon asmMadisAFB
was listed on the NPIIhe TRC laer became our
RAB. We kegy the RAB vell informed andin tum,
RAB membes cary informaion and nes of our
progress into our comanities,speak with may more
of their neighbas than ve could listen to their

Mon - Wed 10 a.m. to 8 p.m.
Thur & Fri 10 a.m. to 5 p.m.
Sat 11 a.m. to 5 p.m.
Sun 1 p.m. to 5 p.m.

neighbos’ concens,and

) commnunicéae these
Twenty Mule Team concens to EMR and Our RAB members
Museum the RPMs. come from different

Boron, California
HOURS OF OPERATION

Everyday
10 a.m. to 4 p.m.

In 1990,when we were
forming theTRC, we
asled for voluntees from
our on-baseeasidents and ém all our surounding
comnunities. ur wluntees joined theTRC. We
soon aded thee moe membes and with guidance
from the keystone Rport, aslked the seen membes

backgrounds.

Figure 7-1. Hours of Operation for our Information Repositories

We ae caeful to emove

We are careful documents fsm the to wiite their avn chatter and member selection

t0 remove Repositoies when comment criteria for becoming our RABEMR was not
peliods epire. This efort involved in the deelopment of the ltatter or member

documents f_rom will keep people fom selection dteria.

the Information becoming fustrted when Our otiginal membes decided the RAB should

RGDOSiTOTieS their comments cannot be also hae representtives fom the vorkplace so

when comment responded to because the emplo/ees fom NASA-Dryden,the AFRL (then

periods expire. pubdic comment peod has called Phillips Laoratory), Edwards Main Basg

closed and the document has
been inalized
Wha else has EMR accomplished tlygelds a
high retum? Ony documents used to malk ¢earup
decisionwill become
patt of theAR in 2004.
At that time, the AR
must be érmed flom
our program fles. We
have alead/ made tha
transition easier and le
time consuming; our O
dictate which document

Edwards South Baseind Edvards Noth Base were
added as membsrThe membes come fom different
badgrounds; ve hare teabers, retired piofessionals,
EdwardsAFB emplo/ees,and memberwho hare
resided in our &lley for decades.

We ae committed to &lays being open and honest
with our RAB membes. They visit us in the EMR
offices and accompgirus on site towwr with the
RPMs.Their inteaction with the IRP hasrgwn
steadi}. For example the RAB membes wanted moe
written information to refer to and sharwith their
neighbos, so the developed with us our montl
Report To Staleholdes. The Rgort To Staleholdes

Only documents
used to make a
cleanup decision
will become part
of the AR.
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Figure 7-2. The Report fo Stakeholders

staes our pogress in site imestigation and isk
reduction,and contains idfrmative aticles on:

e Estalished and ne technolagies;
« Reyulaions;

« Investigation tedniques;

e Laboratory methods; and

« Site histoies.

We naw distibute over 5,000 copies a month to on-
and of-base homedp on-base actities and
workplacesand in the Base mespgerDeset Wings
The Reort to Staleholdes is also aailable on the
World Wide Web. The RAB membes have expressed
their gopreciaion for and their interst in the beadth
and deth of the inbrmation the Reort to
Staleholdes piovides and also o well it
comrmrunicaes the IRP to their neightsor

Our eforts have been ewarded; some RAB
membes hare contirued \olunteeing for several
yeass, and our commnities suppdrthe IRPWe rely
heavily on our RAB membes? involvement and
contirue to dgelop moe tools or their“tool kit.”

Community Involvement Initiatives ™

THE RAB’s “TOOL KIT”

We contiruously seek to anser the questioiW hat is
the mininmum ‘tool kit'" our RAB membes need to
stay involved and dective?Wha else can EMR
provide, in wha format, and in vha mediumANha
training can v piovide thd is a wise use of our
resouces?”

“Report to Stakeholders”

Masters Newsletter

Training

Technology
Fact Sheet

Informative

SMART Videos

Sheets

We hae alead/ provided etensie training to the
RAB; we hare hosted tw off-site weelend taining
sessions. Both sessiongm ery well atended Ten
training modules wre pesentedcoveling a ange of
technical subjects &im hydrogeology and ¢earup
technolagies to egulaory training on RCRA and
CERCLA. In 1999we hosted a RAB Master
Program where we huilt on the edrer subjects and

Figure 7-3. RAB 0ff-Site Training
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added decision-making
exercises as wll. In
these rercises,we gave
the RAB membes the
same kind of site
informaion and
contamindion dda thd
we usual gather @out
a site and thg made
decisions hout poject
priority, timelines,and the telenolagies to use inisk
reduction.

EMR has also desloped and mvided to our RAB
our staleholdes, RPMs,and our commnities:

We hosted two
off-site weekend
training sessions
for the RAB in
1997 and 1999.

e Tedhnolagy fact sheets.

e “Smatt Sheets'that give helpful inbrmation on
how to undestand healthisk, reguldions,and
concets like “parts per million”and“parts per
billion.”

¢ Instructional méerials thd are nav easiy and
inexpensvely provided on compact discs.

e Our Lohoy Kiosk, which displays an inteactive
video @&out the IRP and is paculady valueble for
involving our on-base populan. Emplgees and
residents can also dict their neighbar and co-
workers to the Kiosk.

Figure 7-4. Environmental Management's Video Kiosk

We contirue to look 6r moee ideas dr tools to ad
to our RAB commnity involvement‘tool kit.”
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These taining maerials and verkshops hee
yielded maw beneits to the IRP:

¢ At the of-site trmining RAB membes, RPMs,and
EMR PMs could gt to knav eat other on a
personal leel, be frank and openteout their
concens,and ae continuing to be fank with eab
other todg;

¢ When our commnities and RAB membsrae
well informed their sugiestions a& moe focused;

* Interactions with our comaomities would not be as
pleasant or helpful if our citens opested on
misinformation or umors; and

e Our PMs benéff from piepaiing the taining
maerials and &ct sheets:
— Prepaiing the méerials de@ens the PMs’
technical undestanding and
For the taining sessionMs plain
regulations and telenologies in dear, simple
terms—and the find tha their avn
undestanding is enhancedhen thg must
express the ideas simpl

Finally, the tmining and other marials—which ae
reldively easy ér us to deelop—ae a wise
investment of oureasouces.The RAB membex ae
voluntees and thg are the font line in our
community involvement efforts. Their time and engy
are invaluable to our pogram. If the have poor
information and insuicient tools,they can svay
pubic opinion in the wong diection.When the RAB
membes have the ight tools,they are efective
spolespesons br the team.

When the RAB memberhae the ight tools,they
are efective spolespesons br the team.

NINE MORE WAYS WE'VE REACHED OUT T0 INFORM AND
INVOLVE OUR RAB AND OUR COMMUNITIES

PROFESSIONAL VIDEOS

We listened wien the RAB said it anted tools tha
would gve a big pictue view of the Basegits histowy,
and its tallengs,and would do so in a lef and \ery
attractive forma. Professionaly-produced videos are
the anwver.

RAB membes ae asled to speak to eic
organizdions and needed aawto explain tedinical



jargon and tebnologies quikly, accuetely,
consistentl, and simpy. We seathed Dr a way to
saisfy the RAB'S requestknowing tha the RAB was
helping us bild comnunity suppot.

The Ewironmental Mangement Diectoite was
using pofessionaly-produced videos toxplain the
functions of EM.Videos ae not a god forma for
explaining site detaildyut they are very good for
explaining lage-scale ideas andfefts. Pofessional
videos shw a real espect ér the
audience because the
are pleasant to

watch and
The Edwargs 4
FB
leam ,g;j;gra;whic
Mation
from. Systam

Figure 7-5. Professional Videos

To dde we hare pooduced bur piofessional videos:

“The EdvardsAFB Installdion Restoation Piogram;
“The Edvards Gegraphic Information Systent,
“South BaseYesteday andTomorrow,” and“T he
Clearup Requiement Inbrmaion Systeni. To
increase theatun on our ivestment in our videos,
we hare adopted a completehew electonic format
tha we beliee is nav in theAir Force:a video Kiosk
for our lokpy. It contains a usenteractive, touc-
screen video thiaoffers instuction and ne's aout all
aspects of aiironmental margement & Edwards
AFB, and ofers a vay to easiy and in&pensvely
updde our edrer IRP videos.

To promote the use of ouecenty-developed
decision-supparsoftware called CRIS (Cleap
Requiement Inbrmation System)we hae talen a
new direction:a nulti-media pesentéion. We hare
padkaged tayether on a compact disc the scdtey a

The Edwargs
AF
Installation &
estoration
Program
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tutorial program,an
electionic users mamal,

and a video thaexplains Professionally-

the deelopment of and produced videos
the benéfs deived from are not expensive
the CRIS softwre. The and offer an

software and the video

can be vieved from the

compact disc without tt

need br a teleision and
aVCR.

excellent return on
our investment.

Because video is axeellent brmat for
explaining the big pictie; we ae
planning a video toxplain our
approad to finding and mang:
ing CWM sites on base
Professionaly-produced videos
are not &pensve, and when
amotized over the mmber of
times thg can be used toie
—in a few minutes—a simple
and accuate explanaion of a
large piogram and a lage efort,
they offer an &cellent etum on our
investment.

OUR MONTHLY STATUS REPORT

In accodance with our F&, we bean pullishing a
Monthly Staus Report (MSR) tha contained lots of
data, but was long unwieldy, and often vent unead
We and our RPMs and RAB memberanted to
develop an MSR in a e
forma tha would be easy t
read and wuld help
everyone come full up to
speed on tdmical pogress
between meetingsven
when sgeral months had

Qur short, easy-to-
read Monthly Status
Report requires
only slight changes

passedTo do thiswe took ¢ o _th_e contractors
closer look athe stéus existing status
repoits tha contractos were reports.

alread/ required to submit ti

the contacting oficer. From

tha maeral we developed an MSR thaequires ony
slight reformatting of the sttus ieports the contaictos
alread/ provide, yet covers eath OU completst and
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ir Force Base

Installation Restoration Program

Status Report

September 1999

Figure 7-6. Status Report, September 1999

concisey. Now the RAB and RPM meetingsqareed
directly to nav informaion and ne business instead
of pausing ér an hour of updas.We use eeryone’s
time moe wisey and mak moe piogress aeath
meeting

Now we publish our MSR on our &b site so ma
people can vig it. The combin&on of our MSRs and
Reports to Stakholdes sdisfies the Histoy Office’s
requirement to pgpare an anoal histoy on the IRP
There is almost no atitional expense becauseew
keep our g/e on contimous impovement and
increasing theetum on our ivestment.

PLACING DOCUMENTS ON THE INTERNET

The Intenet is Ia@ically our next averue for reading
out to our commanities to inbrm them,involve them,
and anwer their concars. The monthy Report to
Staleholdes and the MSR aron the Intaret nav.

We ae also mindful of those o dont have
Intemet accesso we will always pioduce had copies
and mail them out.

We hare aliead/ had doens of equestsdr copies
of our Reort to Staleholdes from other Centet, Air
Force pesonnel,and fom other saiices after seeing
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We post our documents and
Lessons Learned on the Internet at
http://www.edwards.af.mil/penvmng/

our Report to Staleholdes on the Interet. Getting
requests fsm other sarices tells us w ae doing
something ight—and pubicizing it comrectly.

Closer to home @ have also had mof tha our
Intemet outead is succeedind? local dearup
contractor sought out the EMR booththeAntelope
Valley Fair after visiting outVeb site

IRP SITE TOURS

For our RPMspur RAB, and our base visiterwe
conduct tous of IRP sites Wwere we teat visitors
about:

e Our histoy and the nt@re of the contamirteon
here;

« Our hydrogeolagy, groundvater movement,and the
risks to human health and theveonment;

« Our investigation tedniques andlearup
technolagies and theltallenges pesented ¥ both;
and

¢ Our progress in educing isk.

We call the tows “Toxic Tours” and we hase hosted
mary groups. Seeral visitors hase told us hav much
they benetted from seeing the IRP sites and our
challenges and prgress.

Figure 7-7. IRP Site Tour
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INFORMATION PACKETS FOR “NFI” TOURS

Because w ae detemined to tose sites as quity as
possilbe, we hare developed ne ways to s&e time
“NFI Tours” are one of our innetions.

Since 1992wheneer we hare seeral sites thaare
candidaes pr a inding of NFI,we plan arfNFI
Tour” We prepare an Inbrmaion Padet for the
RPMs thais a bound handouof ead site
containing all the sample laians, sample esults,
and our justitation for the NFI inding. We bein the

tour with a slide she presented
the PM and the cordctor thare-

Sites are often
closed after
NFI Tours.

familiarizes the RPMs with ehcsite

and then spend ample time amesing
eah RPM’s questions. Sitesabften
closed after onl these pesenttions,

but RPMs usuajl want to see an

site wher residual contamirteon will remain in the

ground

A sciibe is pesent all dg recoding all meeting
minutes and thegieements mad&he mirutes
become pdrof theAdministrative Recod. We hare

Community Involvement Initiatives

SAMPLING NEIGHBORS’ WATER WELLS

In mary casespur neighbos in surounding tevns get
their diinking weter from their pivate water wells.
They had ead of the pe&hlorate “scar” in their
newspgels, made the connection witloaket fuel
reseach and ocket fuel stoage & tenant locdons on
EdwardsAFB, and vanted to kne whether their
wells were contaminted

We alead/ knew from our avn groundvater
sampling and ydrology models thaoff-base vells
were not
contaminged
To verify our
results,we
aranged for a
California Stae
ageng to
sample our
neighbos’
wells andin a
mater of weeks,proved tha the wells were not
contaminged with pechlorate.

S vl T

Figure 7-8. Sampling Water Wells

original, unsigned NFI letter
with us on the tounf the
RPMs aree with the NFlsthe
NFI letteis ae signed on the
hood of the car

We pioneeed another
innovation to sze RPMs'time
and mak comment ycles shoter and mae eficient.
Before meetingsthe RPMs eceve Site Summaes
for the sites thawill be discussedThey enter their
comments and questions as giamotes and ling
them to the meetingét the meetingsthe RPMs aise
their questionsyoice their concers,and gt ansvers
without having to wiite their comments intaofmal
comespondenceéAnd we avoid the long comment-
review-revision g/cles: The angvers to their questions
are recoded diectly into the Meeting Mintes,saving
lots of stgs and eeryone’s time We estimée thd if
we s&e only one month perear
of documentaevisions ty one PM
and one con#ctor staf member
for the yeass 1996 though 2004,
we will save $180,000.

“PUBLIC HEALTH ASSESSMENT INFORMATION SUPPORT
DOCUMENT” PREPARED FOR ATSDR’S INSPECTION

All facilities on the NPL a& requited to undego a
Pubic HealthAssessment (PHA)ba team fom the
Ageng for Toxic Substances and DiseasgyRay
(ATSDR).ATSDR conducted its initial scoping visit a
EdwardsAFB in 1991. Because of theqgress made
by the IRP since thenye decided to gpare a base-
wide summay documentdr theATSDR team and
send it to them befe their net visit as a cost-
efficient way to biing them up to d& on our pogress
since 1991.

The Occuptaional and Emironmental Health
Directoite of theAir Force Human Systems Center
(HSC) works withATSDR d military bases. EMR
met with HSC pesonnel man times betveen 1991
and 1998We kept the HSC epresenttives well
informed dout our contamirtad sites and our
clearup eforts. HSC eviewed and commented on our
risk reduction eforts and our comomity involvement
and outead programs.We, in tum, were well

NFl letters are
signed right at
the site!

Reduced comment
cycle time saves
$180.000.

7-7
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prepared when ve developed the Irdrmaion Suppor
Document ér ATSDR for their PHA visit in 1998.

Our document msented a completbut very
conciseginstallaion histoy and a histor and
desciption of eatr OU. For eath OU, we desdbed
the souce, naure, and etent of contaminigon, the
progress in isk reduction efforts thus &r, and an
evaludion of the rsks to human health thexist in
tha OU. We also desdved our comranity educéion
and irvolvement efforts creded to inbrm the
comrmunity ebout human healthigks fom eat OU.

The initial results fom theATSDRAssessment ar
that thee ae no signifcant exposue pahways from
our dearup sites to the puic.

FULL-TIME COMMUNITY RELATIONS PROFESSIONAL FOR EMR

Every Restoation Plogram knavs hav impottant it is
to corvert technical facts and tdmical jagon into
comnunity-focused helpful information. A
Comnunity Reldions staf member needs a thmrgh
and gowing knowledge of investigation methods,
clearup tedhnolagies, RCRA and CERCLA states
and egulaions,and an hility to undestand and
comnunicéae the actualisk to human health and the
measues constangl taken to educe tharisk. Our
program also equites
special RAB and
comnunity involvement
skills. We decided edy
in the pogram tha we
would benet gredly
from having a member

Restoration
Programs benefit
greatly from having
a member of the

Public Af_falrs of the Pulic Affairs staf
staff dedicated to dedicded to the IRP; &
the IRP. aranged to hae a full-

time Comnunity

Reldions pofessional
marixed to EMR. EdvardsAFB’s Pullic Affairs
Office retains all'release authdy” for official
comnuniqués and @ss eleases im EMR,but we
have beneted immensel by having full-time Public
Affairs supparon hand to corert technical languge
into comnunity-focused helpful information, and
angver our citizns’'questions and conaes.

IRP IS TRANSPARENT TO THE MISSION, YET VISIBLE

One of our customerand one of the audiences bur
Comnunity Reldions eforts is the FlighfTest Center
and the test mission itselVe ¢ to ged lengths to
coopesate with and not intedre with the test mission.
In retum, the FlightTest

Center coopetes with the
IRP We go to great

We biief actiities and lengths to
ask pemission to ditl holes cooperate with
near the|r'b|I'd|ngs.We and not interfere
educae mission pesonnel }
on why we need tolean up Wl_th _the test
their ewvironment; in etum, mission.

mission pesonnel wlunteer

helpful information. If there

is a stiedule corfct betweenTest Center adtities
and the IRPwe naw find tha Test pesonnel will
suggest the best timeof IRP actvities to occur thia
will least afect the mission.

Our outead to Test Center adtities has been
rewarded; actiities feel some wnership oer the
clearup and demongdte tha with their coopeation.
Our eforts and pogress ae viside to people; the IRP
is transpaent to the mission.

This dhapter has tyen just the highlights of the 12
initiatives and innaations tha have brought success
to our Comnunity Reldions piogram. If, through our
various RAB tmining and imolvement actiities, we
have saed ony 100 hous a year of dbate and
consensusuilding with the RAB membear—just 33
hours eat by three people—thenyb2004,we will
have saved $53,460Likewise, if our other
Comnunity Reldions eforts hare saed just 100
houss a year of esponding to misiirmation, we have
saved another $53,460

Our total savings geneeted from these initiives
and innwations ae estiméed, consevatively, at
$287,000. Consideng how public controversy can
derail a program for months, we beliese our real
savings are probably many times that figure.



CHAPTER 8
ADVANTAGES TO THE LOCAL ECONOMY

The EdvardsAFB IRP has benééd the local
comrmunity and theegion. Since thedrmal incetion
of the IRP in 1990it has gown from a ludget of $5
million dollars a year to @proximately $25 million
dollars anmially, and has
infused awer $100
million into nearly
comnunities and the
AntelopeValley
econony.

The work effort has
increased fom the
assistance of one
contractor to intude
over 150 contactos and suppliex. With the
expansion of the mgram,the impact on théntelope
Valley has been signdant. Local suppliex, suc as
Home BaseglLittle Ice, andValley Well Development,

The Edwards AFB
IRP has infused
over $100 million
into the Antelope
Valley economy.

26
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24 4

23 A

22

21 4

20 7

Millions of Dollars

figure 8-1. Fdwards Air Force Base IRP Funding by Fiscal Year
1984-2000

have been used keneer possike to povide pats
and sevices. In adition, due to the@mote loction of
EdwardsAFB, suppot personnel hge geneally
rented andasided in the local aa or hae styed a
local hotels sut as theAntelopeValley Inn and the
Deset Inn.

The igure desdbes the IRP anmal expenditues
and indic#es the dect of the EdvardsAFB IRP on
the local aea and theegion.

A pattial list of the consultants and supptigha
we have worked with indudes:

1. Aman — Undeaground Stoage Tank emoval

2. A & R Drilling — Drilling, developmentand
pumging actvities

3. A.J. OsterWest Inc — Lab grade aluminm foil

4. Access Ditling — Drilling, developmentand
purging actvities

5. ACO Sanitdion — Setic tank serices

6. Air Kinetics Inc — Emission testing

7. Air Liquide — Calibetion and teament system
gases
8. Air Quality Engneeiing Inc. — Emission testing
9. AntelopeValley Inn — RAB taining TDY
accommodtons
10. Apex Drilling — Drilling developmentand
pumging actvities
11.
12.
13.
14.

15.

APPL — Soil and ater samples

Aqudic Testing Serices — ksh taxicity testing
Associded Concete Poducts -Well vaults
Baker Tank —Water stoege tank entals

BC2 Ervironmental Cqo — Subcontctor on
monitoling well installaion, development,
pumging, and sampling

16. Beylik Drilling — Drilling, developmentand
pumging actvities

17.
18.

19.

Brooks &nsen Rrcast Well vaults
Brown Electic — Site elecical work

CALOLYMPIC Sakty — Health and Safy
supplies

20.
21.

Cawus Chemical — 8lyphostte chemical
Cascade — Subcoatitor on monitdng well
installaion, developmentpuming, and sampling

22. CCL Engneeing — Boehole well, and
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23.

24,

25.

26.
27.
28.
29.

30.

31.
32.

33.

34.

35.

36.
37.

38.
39.

40.
41.

42.
43.

44,
45.

46.
47.

treament facility suwveying
CED Inc — Electical supplies

Clean Erironment — Subcordctor on dedidad
purge, sample extraction,and lav-flow sampling
pumps and instiments

Contwol Instument Cop. —Treament system
instruments and cortts

Costco — Supplies
CSC - Enmeeing & technical suppdrsewrices
D. Appleton — IDEF modeling of IRP pcesses

DELL — Computer pwhases and aranted
suppot

Deset Inn —TDY accommodtons
(HAZWRAP), conferencesegtc

Devonshie Inn — keld crew accommodions
Diversified Well Products “Well pipe/dilling
supplies

Dwyer Instuments -Treadment system
instuments and coruts

Earth Tech (Long Beah and Colton) Instaltaon
Restostion Piogram investigation and
remedidion sewices

Ecolagy Contol Industies —Water
transpot/vacuum tuck sewices

EMAX — Soil and vater samples

Engneelng Science — Instalieon Restoation
Program investigation and emedidion sewices

Enteprise Rental Car —i€ld vehides

Ervirodredge — Installéion Restoation Piogram
investigation and emedidion sewices

Environmental SuppoiTech. — Soil @s suveys

Ess& House -TDY accommodfons,
conferencesgtc

FastTrip — Dry ice

Fugo — Subcontictor on Cone éhetometer
Testing/Raid Optical SceeningTool

GE Caitol —Trailer rental

GE Suppy — Treament system instiments and
contmols

Geobn/RCI — UST emoval

Geoge T. Hall Co. —Tredment system
instuments and cortts

48.

49.

50.

. Gred Plains Industes

52.

53.

54.

55.

56.
57.
58.

59.

60.

61.
62.
63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

GM Sakty Suppy — Sakty and staking supplies
Gold Stike Motel — keld crew accommodions
Golden G#& Fence

GRW Engneess — Initial loading of Gegraphic
Information System d@ and collection and
loading of photgrammetic daa

GV Adams -Water transpot/vacuum tack
sewices

HansonWell-Do-Sewice — Dilling,
developmentand puging actvities

Harington Plastics Freament system piping
supplies

HAZCO - Held testing instuments

Hertz — Heay equipment/siging ara entals
Hewlett Packard — Computer and accesgor
purchases and supgor

Home Base — Hdware (constuction and
staging area supplies)

Home Dot — Hadware (constuction and
staging area supplies)

IBM — Computer and accesggourchases
IKON — photocopierécsimile mahine sevices
Industial Engneeiing and Equipment Air
COMpESSOos

Industial Waste Utilizéion — ONS
cleaning/dandonment

Inn of Lancaster FDY accommodaons,
conferencesgetc

Intergraph — Gegraphic Informaion System
database optimizéon and suppar

IT Comp. — Mobile Fee Poduct Recwoery
equipment

Jacobs Enipeeling - Installdgion Restoation
Program irnvestigation and emedidion sewrices
Johnson Constrction — Subconéctor on
remedidion system conatiction (Site 11
SVE/AS system conaiction)

Karls Haidware — Constuction and stging aea
supplies

Kerco Insuldion —Treament system piping
insulaion

Kem Ervironmental Seasices — Subcondéictor on



73.

74.

75.

76.

7.

78.

79.
80.

81.

82.

83.

84.
85.
86.

87.

88.

89.

90.

91.
92.

93.

94.
95.

96.

remedidion system congtiction (ONS system
constuction/UST emoval)

KERR Sagéty Training Inc — HAZWOPER
refresher taining

King Buck Technology — Subcontictor on
grarular actvated carbon systemi@ament
system skids and components

K-Mart —Trailer supplies

LAS Labs

Lee and Ro

Little Ice — Dy ice

Lockheed Matin Marietta/HAZWRAP

Maness Ewironmental — Subcor#ctor on
remedidion system conatiction (ONS
Cleaning/Abandonment)

McCoysAssocides — RCRA seminar

Michaels — Dum identifcation paint pens,
office supplies

MJK Constuction — Subcon#ctor on dig and
hauls QVS Cleaning/aandonment/USTemoval

Morrison Krutsen
Motel 6 — Reld crew accommodions

MP Ervironmental Sesices — QVS system
constuction/UST emoval

National Instuments -Treament system
instuments and corats

Norris EngleTrucking and Equipment — Heg
equipment/stging ara entals

North East Emironmental Roducts —
Subcontactor on lav profile air stipper and skid
(treadment system skids and components)

Northridge Rentals — Heg equipment/siging
area entals
Northway — Electical contactor

Northwesten Carbon — Carborhange
outs/\essels

Oak Ridge Ndional Lébs — Remote sensing of
CWM sites

Office Depot — Ofice supplies

On-Site Sweying — Boehole well, and
treament fcility suveying

Osterbauer — Comessos
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97. Pacific Environmental Sesices Inc — Emission
testing

98. Payless —Trailer supplies

99. PONTON Industies Inc — Treadment system
instuments and cortts

100. Pro Flame Inc— Calibetion and teament
system gses

101. Pure Efect — Carbonltang outs/essels

102. QED Ervironmental — QED Mia Puge pumps
and instuments

103. Quadel Sevwices Inc — RFassve soil @s suveys
104. Quantera Ervironmental — Soil and ater
samplesyapor samples (ERcettified lab)
R&S Consultants — HAZ\WPER efresher
Radian — Installdon Restoation Piogram
investigation and emedidion sewices

105.
106.

107.
108.

Rain for Rent “Water stoege tank ental

Resolution Resoges Inc — Geoplgsical utility
locae

109.
110.
111.
112.

Rio Bravo Resor — Team hiilding
Rio Mirada — IRP Ufsite
Oxford Inn —TDY accommodfons

RM Contols Inc —Treament system
instruments and cortfs

113.
114.

Rosco Moss Well pipe/dilling supplies

Rosedale Rducts of Ca. Freament system
filters

115.
116.
117.

RSI — Subconactor on IC enige system

RSL — Dda reduction of Remote Sensingtda

RUST E&I- Installaion Restoation Program

investigation and emedigion (Now ET E&I)

118. Santa e Industial Plastics Treament system
piping supplies

119. Scott Specialty Gases — Cahtion and
treament system ases

120. Sea/Land Evironmental — @VS system
constuction/Treament System/USTemoval

121. Shipley’s —Training couses

122. Sindair Well Products “Well pipe/dilling
supplies

123. Site Suveying — Boehole well, and teament

facility suwveying
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124. SmithThompson Pumping — Main base steam
cleaner maintenanc®WS deaning/
abandonmentand water transpot/vacuum tuck
sewices

125. Soils Engneeing — Soil and conete testing
sewices

126. Spectum Geoplgsics — Geopysical utility
locate

127. Steples — Ofice supplies
128. Strata Plysics — Geopysical utility locae

129. Sulurban Popane — Calitation and teament
system gses

130. Super 8 — Feld crew accommodgons

131. Sverdrup —AFRL, (Test Stand 1-A)

132. Target —Trailer supplies

133. Tamget Ervironmental Sefices — Soil gs suveys

134. TEAM — ATSDR peparation

135. TEG Inc — Subcontxctor on soil gs suveys

136. Tera Plysics — Geopysical utility locae

137. Tetra Tech — Installéion Restoation Piogram
investigation and emedidion sewices

138. ThemTech — Subcontictor on thenal/caalytic
oxidizer

139. Toneman Constiction — QVS system
constuction

140. Tracer Reseah — Soil @s suveys

141. TYBRIN — SETA contractor suppot

142. Tyree Coporation — Site 17 SVE/AS system
constuction

143.U.S. Flter/Westdes — Carbonlang
outshessels

144.UC Davis

145. US Rentals — Badoe and other heg
equipment/stging ara entals

146. Vallen Saéty Suppy — Health and Saty
supplies

147. Valley Well Drilling — Subcontactor on
monitoting well installdion, development,
pumging, and sampling

148. Vara Intenational —Treadment system skids and
components

149.W. L. Gore & Assoc — Soil @as suveys

150. Waste Mangement —Trash and Roll GfBin
Sevwice

151. Water Development Cap. — Diilling,
developmentand puging actvities

152. Wayne Rerry — Treadment system constction

153. Williams Cleaning — Reseelr Laboratory Decon
Pad Maintenance

154. Zelco Laoratories
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